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(54) Method for producing lithographic printing plate suitable for laser scan exposure, and 
photopofymerizable composition 

(57) A method for producing a Gthogiaphic printing 
plate is disclosed, comprising performing the plate-mak- 
ing by scan exposing a fithographic printing original 
plate comprising a hydrophlilc Support having thereon a 
photosensitive layer containing i) at least one poly- 
urethane resin binder, 5) at least one compound having 
an addition poJymerlzable ethytenicaly unsaturated 
bond, and iii) at least one photopotymerization initiation 
system. Also disclosed are a photosensitive composi- 
tion for use in the photosensitive layer of the lithographic 
printing original plate. 
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Description 

FIELD OF THE fNVEMTIQN 

5 [0001 ] The present invention relates to a lithographic printing original plate, more specifically, a lithographic printing 
original plate tor the plate-making process by scan exposure based on digital signals. Furthermore, the present inven- 
tion relates to a method for producing a lithographic printing plate using the original plate and relates to a photopolym- 
eriraWe composition for use in the photosensitive layer of the lithographic printing original plate. 

10 BACKGROUND OF THE INVFMTION 

[0002] Heretofore, a PS plate comprising a hydrophHic support having thereon a lipoptriSc photosensitive resin has 
been widely used as a lithographic printing plate. According to the production method thereof in usual, a plate is sub- 
jected to mask exposure (plane exposure) through a Bth. film and then the non-image area fs dissolved and removed to 
T5 obtain a desired printing plate. 

[0003] In recent years, digitization technology of electrically processing, storing and Ckitputtjng an image information 
using a computer has been popularized. To cope with the digitization technology, various new methods tor outputting 
an image have been proposed and are actually used. This tendency has yielded the demand for a cornputer-to-plate 
(CTP) technique where a printing plate can be directly produced by scanning a highly directive light such as laser light 
so according to a digitized Image information and a lithographic fim can be dispensed with. As a result it has become an 
important technical concern to obtain a printing original plate suitable tor the CTP production. 
[0004] As one of the systems for obtaining a lithographic printing plate capable of scan exposure, a constitution such 
that a photopolyrnerizable composition layer having a very excellent photosensitive speed is provided as the photosen- 
sitive resin layer formed on a hydrophilic support and an oxygen-impermeable protective layer is further provided ther- 
ms eon. is used in many proposals heretofore made. Some of these proposals are avalable on the market The 
photopolyrnerizable composition used furtdamentally comprises an ethylentcaDy unsaturated compound, a photopofy- 
merization initiator system and a binder resin, and the image formation proceeds as follows. The photopolymerizalion 
initiation system absorbs light to generate active radicals and thereby cause addition polymerization of the ethylenically 
unsaturated compound, and then the photosensitive layer is insolubilized. 
30 [0005] in most of conventional proposals on the scan exposure-type lithographic printing plate using a photopof ym- 
erization system photosensitive layer, use of a specific photopofymerization initiation system having excellent photo- 
sensitivity is disclosed. A large number of high-sensitivity initiation systems are described, for example, in Bruce M. 
Monroe et at. Chemical Revue,, 93, 435 (1993) and R.S. Davidson. Journal of Photochemistry and Biology A: Chenv 
iStDt 73. 81 (1993). 

35 [0006] Some of the initiation systems disclosed have very excellent photosensitivity and by using a photopolymeriza- 
tion photosensitive layer containing such an initiation system, a lithographic printing original plate capable of forming an 
image with an economical scan exposure Sght source of approximately from 30 to 200 mW. such as Ar laser (488 nm) 
or FD-YAG laser (532 nm), can be obtained. However, the lithographic printing original plate obtained is by no means 
satisfied with respect to the practical performance. 

40 [0007] More specifically, the scan exposure-type lithographic priming plate according to conventional techniques has 
a serious problem that the exposure latitude is narrow. For example, if the laser scanning rate is increased to reduce 
the plate-making time, a sufficiently long press life cannot be obtained or the dot area ratio decreases in the printing 
process. On the other hand, if the exposure energy is increased, fogging occurs due to light scattering inherent in the 
scan exposure optical system. 

45 [0008] The technique for obtaining the above-descrfoed photopolyrnerizable composition is important over a wide 
range even in the industrial field other than CTP. for example, in the field of laser imaging such as photoformation, 
holography and color hard copy, in the field of manufacture of electronic materials such as photoresist and in the held 
of photocurabfe resin materials such as ink, coating material and adhesive, and demands therefor are more and more 
increasing. 

50 

SUMMARY OF THE INVENTION 

[00093 A first object of the present invention is to provide a method for producing a lithographic printing plate using a 
laser scanning fithograpNc printing original plate which can provide a printing plate having a sufficiently long press life 
55 even by high-speed scan exposure and little causes fluctuation in the printing performance of the printing plate depend- 
ing on the exposure conditions, 

[0010] A second object of the present invention is to provide a method for producing a lithographic printing plate using 
the above-described lithographic printing original plate which additionally has excellent devefopability with an aqueous 
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developer. 

[001 1] A third object of the present Invention Is to provide a method for producing a fthographic printing plate using 
the above-described lithographic printing original plate which aotftiortally has good storage stability. , 
[001 2] A fourth object of the present invention is to provide a lithographic printing original plate which can simplify the 
5 exposure system. 

[001 3] A fifth object of the present invention is to provide a lithographic printing original plate which has high photo- 
sensitization rate and excellent storage stability. 

[0014] A sixth object of the present invention is to provide a photopolymerizable composition suitable for the photo- 
N sensitive layer of a lithographic printing plate having those superior properties. 

i o [001 5] As a result of extensive Investigations to obtain the above-described objects, the present inventors have found 
that when a photosensitive layer containing i) at least one polyurethane resin binder, ii) at least one compound having 
an addition poiymarizabie ethylenlcally unsaturated bond, and III) at least one photopotymerization initiation system Is 
used, the lithographic printing original plate obtained can have a sufficiently long press life even in the conditions of 
high-speed scan exposure and be reduced in the exposure condition dependency of the priming performance such as 

is fluctuation in the dot area ratio. 

[0016] More specif tcally, the present invention is characterized In that a lithographic printing plate is produced using 
a lithographic printing original plate comprising a hydrophBic support having provided thereon a photosensitive layer 
containing i) at least one polyurethane resin binder, ii) at least one compound having an addrfon potymerizable ethyl* 
enlcally unsaturated bond, and fii) at least one photopotymerization initiation system, and processed by scan exposure, 

so [0017] The polyurethane resin is particularly preferably a polyurethane resin having a structural unit derived from a 
compound selected from the group consisting of a poJyether diol compound, a polyester diol compound and a polycar- 
bonate did compound. 

[0018] When a urethane resin containing such a component is used, the printing original plate obtained can have 
good storage stability in particular. This is considered because the urethane resin has good conpatfrKty with other 

2S components in the photosensitive layer. 

[0019] An original plate obtained using a polyurethane resin binder having a carboxyl group in an amount of 0.4 meq/g 
or more has excellent deveJopability with an aqueous developer and is advantageous in that an organic solvent not pre- 
ferred in view of labor or environmental conservation can be dispensed with in the development step (meq/g means 
mnn-equrvalents/g, i.e. 0.4 meq/g represent 4.1 0" 4 mot of carboxyl groups present in 1 g of the polyurethane resin). 

so [00201 By further providing a protective layer containing a water-soluble oxygen- impermeable substance on the pho- 
tosensitive layer, the original plate can be prevented from inhibition of the exposure image formation by oxygen in the 
outside air. 

[0021] Out of the compounds having an addfton potymerizable ethytenically unsaturated bond, when a compound 
having a urethane structure is used, a photocured product having exceBent strength can be obtained. This is consid- 
35 ered to result from the interaction between the urethane group in the polyurethane resin and the urethane group in the 
potymerizable compound photopolymertzed. 

[0022] The photopofyrnerization initiation system preferably contains at least one trtanocene compound, more prefer- 
ably a sensitizing dye capable of efficiently absorbing a scan source laser ray and a trtanocene compound. By using 
such a photopolymerization system, a photosensitive layer having high photosensrtization rate and excellent storage 
40 stability can be obtained. Accordingly, a photopolymerizable cornposffion for use in the photosensitive layer preferably 
contains this component. 

[0023] These effects in the present invention are described below. In a photosensitive layer using a conventional pho- 
topolymerization system, the ethyl enicalfy unsaturated compound is polymerized as the exposure proceeds and at last 
causes insoiubiTization (formation of an image). At this stage, the strength of the photosensitive layer is insufficient in 

45 view of the press life. As the exposure energy increases, the image strength is intensified with the progress of polymer- 
isation and the press life is improved according to the exposure value. On the other hand, the photosensitive layer 
accenting to the present invention is considered to have high image strength even at the stage of low exposure and low 
polymerization degree and already reach a high press life with the exposure value of causing insol utilization. Accord- 
ingly, even in the cortoftfons of high speed scan exposure, a sufficiently high press life can be attained. Furthermore, the 

so dependency of the layer strength on the exposure value in the high exposure region is relatively small and thereby, it 
seems that the fluctuation in the printing performance by the exposure concfition can be greatly reduced. 
[0024] With respect to the use of a specific binder resin capable of giving those effects, JP-B-7-1 20040 (the term "JP- 
B" as used herein means an "examined Japanese patent publication"), JP-B-7-120041 , JP-B-7-1 20042. JP-B-6-12424, 
JP-A-63-287944 (the term "JP-A" as used herein means an "unexamined published Japanese patent application^, JP- 

55 A-63-287947 and JP-A- 1-271741 disclose a lithographic printing plate using a polyurethane resin binder. However, 
scan exposure is not suggested in any means in these patent publication and improvement of the press Gfe in high scan 
exposure conditions never be involved in. , 
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DETAILED DESCRIPTION OF THE INVENTION 



[0025] The present invention is described in detail below. 

[0026] The scan exposure-type Irthographic printing plate for use In the present invention comprises a hydroptiific sup- 
s port having provided thereon a photosensitive layer containing i) at least one potyurethane resin binder, il) at least one 
compound having an addition potymeraabte ethyienicalty unsaturated bond, and iii) at least one photoporymerization 
initiation system. 

[0027] The 0 poryurethane resin binder for use in the present invention is described. 
io (1) Polyurethane Resin 

100283 The potyurethane resin used as an essential component in the photosensitive layer of the present invention is 
a potyurethane resin having a basic skeleton comprising a structural unit as a reaction product of at least one dfisocy- 
anate compound represented by formula (1)' and at least one did cornpound represented by formula (1)": 



OCN-Xq-NCO (1)' 
HO-Yo-OH (iy 

so (wherein Xo and Y 0 each represents a divalent organic residue). 

[0029] The poryurethane resin used as an essential component in the photosensitive layer of the present Invention Is 
preferably a poryurethane resin having a carbocxyl group fri an amount of 0.4 meq/g or more. The poiyurethane resin 
which is suitably used is a polyurethane having a basic skeleton comprising a structural unit as a reaction product of a 
dTtsocyanate compound represented by formula (1) with at least one dtol compound represented by formulae (2). (3) 

25 and (4) and/or a structural unft derived from a compound obtained by ring-opening a tetracarboxyic acid dianhydride 
with a diol compound: 

OCN-Le-NCO ~ (1) 



HO — L 10 — C — Lf 1 — OH 
I 12 

COOH 



HO— L, 0 — Ar-L n OH 

' L 12 (3) 
COOH 



HO — L 10 — N — L t i — -OH 

L« (4) 
COOH 



55 



wherein represents a divalent aliphatic or aromatic hydrocarbon group which may have a substituerrt and if desired, 
Lb may contain another functional group which does not react with an isocyanate group, such as ester, urethane, amide 
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or ureido; 

R-i represents a hydrogen atom or an alkyl, aralkyl, aryl, aikoxy or aryloxy group which may have a substituent 
(examples of the substituent Include a cyano group, a nitro group, a halogen atom (e.g.. -F, -O, -Br. -I), -CONKfe, - 

s COOR 113 . OR 113 . -NHCONHR 113 , -NHCOORna. -NHCOR 1l3 and -OCONHR 113 (wherein R 1l3 represents an 

alky) group having from 1 to 10 carbon atoms or an aralkyl group having from 7 to 15 carbon atoms)), preferably a 
hydrogen atom, an afcyl group having from 1 to 8 carbon atoms or an aryl group having from 6 to 15 carbon atoms; 
L 10 , L n and L, 2 , which may be the same or different, each represents a single bond or a divalent aliphatic or aro- 
matic hydrocarbon group which may have a substituent (preferred examples of the substituent include an alkyl 

io group, an aralkyl group, an aryl groups an alkoxy group and a naJogeno group), preferably an aJkyfene group having 
from 1 to 20 carbon atoms or an arytene group having from 6 to 15 carbon atoms, more preferably an alkyl ene 
group having from 1 to 8 carbon atoms, and if desired, L 1C . L t1 and L 12 each may have another functional group 
which does not react with the isocyanate group, such as carbonyi, ester, urelhane, amkSo, ureido or ether, provided 
that two or three of R 1f L 10 , L f1 and L 12 may form a ring; and 

is Ar represents a trivalent aromatic hydrocarbon group which may have a substituent preferably an aromatic group 
having from 6 to 15 carbon atoms. 

a) Diisocyanate compound 

Specific examples of the dusocyanale compound represented by formula (1) include: 

20 

aromatic dHSOcyanate compounds such as 2,4-totylene diisocyanate. 2,4-toIylene diisocyanate dimer, 2,6- 
tolyiene diisocyanate. p-xytytene diisocyanate. m-xylylene diisocyanate, 4 f 4'-diphenylmethane diisocyanate, 
1.5-naphtyiene diisocyanate and 3,3'<firnethyibiphenyt^.4*Ktisocyanate; aliphatic diisocyanate compounds 
such as hexamethylene diisocyanate, trimethythexamethylene diisocyanate. lysine diisocyanate and dimer ic 
26 ■ acid diisocyanate; aficydic diisocyanate compounds such as isophorone dusocyanate. ^'-methyl- 
en ebis<cydohexylisocyanate), metriyteydohexane-2,4(cr 2,6)-c5isocyanate and 1,3-fisocvanatome- 
thyQcyclohexane; and diisocyanate compounds as a reaction product of a cSol and a diisocyanate, such as an 
adduct of 1 mol of 1.3-butyelne glycol and 2 md of tolylene diisocyanate. 

30 b) Diol compound having carboxy! group 

Specific examples of the dtof compound having a carboxyi group, represented by formula (2). (3) or (4) include: 

3,5<iihydroxybenzoic acid. 2,24>is(hydroxymethyQ^ropionic acid, 2,2-b»s(2-hydrc«yethyl)piopic>nic acid, 2.2- 
b^3-hydroxyprop^)propionic add. bis(hydroxyrnethyr) -acetic acid, b^4-h^roxypheny0acetic acid, 2,2- 
35 btfhydoxynielr^butyric acid. 4,44^s<4-rrydroxypheny0perrtanoic acid, tartaric acid. N.N^a^oxyethylglycine 

and N, N-bis(2-hydimyethylH-cafb^ 

[0090] In the present invention, the tetracarboxyitc acid diarthyoride for use in the synthesis of the poJyuretharte resin 
is preferably a compound represented by formula (5). (6) or (7): 

40 
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s 



10 



IS 



20 



2S 




wherein L 21 represents a single bond, a dhralent aliphatic or aromatic hydrocarbon group which may have a substituent 
(preferred examples of the substituent include an alkyl group, an aralkyf group, an aryl group, an alkoxy group, a halog- 
enq group, an ester group or an arnkJo group). -CO-. -SO, -SCV. -O- or -S-. preferably a single bond, a divalent aliphatic 

35 hydrocarbon group having from 1 to 15 carbon atoms, -CO. -SCV. "O- or -Ss R2 and R3, which may be the same or 
different each represents a hydrogen atom, an alkyl group, an aralkyt group, an aryl group, an alkoxy group or a halog- 
eno group, preferably a hydrogen atom, an alkyl group having from 1 to 8 carbon atoms, an aryl group having from 6 to 
15 carbon atoms, an alkoxy group having from 1 to 8 carbon atoms or a hafogeno group, and two of L21, R2 and R3 may 
be combined to form a ring; R4 and R5. which may be the same or different each represents a hydrogen atom, an alkyl 

40 group, an aralkyt group, an aryl group or a hatogeno group, preferably a hydrogen atom, an afcyl group having from 1 
to 8 carbon atoms or an aryl group having from 6 to 15 carbon atoms, and two of L 2 i. R4. and R§ may be combined to 
form a ring; and L^, which may be the same or different, each represents a single bond, a double bond or a divalent 
aliphatic hydrocarbon group, preferably a single bond, a double bond or a methylene group; and A represents a mono- 
nuclear or polynuclear aromatic ring, preferably an aromatic ring having from 6 to 18 carbon atoms, 

45 [0031] Specific examples of the cornpound represented by formula (5). (6) or (7) include: 

aromatic tetracarboxylic acid olanhydrtdeG such as pyromeltrtic acid dianhydride, 3,3',4,4'-benzophenone tetracar- 
boxylic acid dianhydride, 3.3\4,4'-diphenyl tetracarboxylic acid dianhydride, 2,3,6, 7-naphthaiene tetracarboxylic 
acid dianhydride, 1,4,5,8-naphthatene tefracarbcxylic acid dianhydride, 4,4*-suttonyl diphthaJic acid dianhydride, 

so 2.2^is(3,4^caTboxypherfyl)propane dianhydride, bis(3 l 4<ficarboxypheriyl) ether diant^n^, 4,4 -^,3'-(alkylphos^ 
phoryldipheriylene)4»&(tntinocartx^ acid cfanhydride. an adduct of hydr oquinone diacetate and trim- 

ellitic acid anhydride, and an adduct of diacetyldiamine and a trimellitic acid anhydride; alicycfic tetracarboxylic acid 
dianhydride such as 5-{2.o^iQXOtetrahydrofaryO^™etr^ acid anhydride (EPI- 

CRON B-4400. produced by Dainippon Ink & Chemicals. Inc.). 1 ,2,3,4-cycJopentane tetracarboxylic acid dianhy- 

ss dride, 1 ,2,4.5-cydohexane tetracarboxylic acid dianhydride and tetrahydrofurane tetracarboxylic acid dianhydride; 
and aSphatic tetracarboxylic acid dianhydride such as 1 ,2.3,4- butane tetracarboxylic acid dianhydride and 1 .2,4.5- 
perrtane tetracarboxySc acid dianhydride. 
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[0032] For introducing a structural unit derived from a compound obtained by ring-opening the tetracarbaxyllc acid 
dianhydrfde with a did compound, for example, the following methods may be used: 

a) a method of reacting an alcohol-terminated compound obtained by ring-opening a tetracarboxyfic acid dianhy- 
drfde with a diol compound, and a dnsocyanate compound; and 

b) a method of reacting an alcohol-terminated urelhane compound obtained by reacting a diisocyanate compound 
in the condition of an excess diol compound. 

Specific examples of the diol compound used here include: 

ethylene glycol, diethylene glycol, tri ethylene glycol, telraethylene glycol, propylene glycol, dipropyfene glycol, 
polyethylene glycol, polypropylene glycol, neopentyl glycol. 1,3-butytene glycol, 1 ,6-hexanedIol, 2-butene-1.4- 
cDoJ, 2,2.4-trimethy]-1 ,3-pentanedioI, 1 ,4^is^^roxyethoxycyclohexane, cydohexanBdi methanol, tricy- 
clodecanedimethanot hydrogenated bisphenol A. hydrogenated bisphertol F, an ethylene oxide adduct of 
bisphenol A, a propylene oxide adduct of bisphenol A, an ethylene oxide adduct of bisphenol F, a propylene 
oxide adduct of bisphenol F, an ethylene oxide adduct of hydrogenated bisphenol A. a propylene oxide adduct 
of hydrogenated bisphenol A, hydroqunonedihydroxyethyl ether, p-xyiylene glycol, dhyoYoxyethyfsuffbne, 
bis[2'rrydroxyethyl)-2,4-tolylene dicarbamate, 2,4-tolylene-b^-hyoVco(yethy1^^ tts(2-hyc>cxyethy1)- 
m-xylyiene dicarbamate and bis(2-hydroxyethyl) isophthafate. 

c) Other diol compound 

The polyurethane resin for use In the present invention is a potyurethane resin having a structure as a reaction 
product wrth at least one of a pdyether dio) compound, a polyester did compound and a polycarbonate diol com- 
pound. 

[0033] The polyether diol compound includes the compounds represented by formulae (A). (B) , (C). (D) and (E), and 
a random copolymer of an ethylene oxide having a hydroxy] group at the terminal with a propylene oxide. 

HO — (CH 2 CH— 0) a — H (A) 
Be 

HO— (CH 2 CH 2 CH-0) 0 — H (B) 



HOKCHaCHaCHaCHa-O^-H (C) 

45 

HO— (CH 2 CH 2 -0) d — (CH 2 CH— 0) e (CHaCH^ 0) d -H (D) 

CH 3 

BO CH 

H— (OX),-0— | f~~\—o— (OX) fl -H (E) 

CH 3 

S5 

wherein R 6 represents a hydrogen atom or a methyl group 
X represents: 
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— CH a CH 2 — CH 2 CH 

CH 3 



T0 wherein a, b, c, d, e, f and g each represents an integer of 2 or greater, preferably from 2 to 100. 
[0034] Speclic examples of the polyether diol compound represented by formula (A) or (B) include: 

diethylene glycol, triethylene glycol, tetra ethylene glycol, pentaethytene glycol, hexa ethylene glycol, heptaethylene 
glycol, octaethylene glycol, cD-1 ^-propylene glycol, tri-1,2-propylene glycol, tetra- 1 ,2 -propylene glycol, hexa-1,2- 

75 propylene glycol, c5-1 ,3-propylene glycol, tnV1 ,3-propylene glycol, tetra-1 ,3-propylene glycol, di-1 ,3-butylene glycol, 
tri-1 ,3-butylene glycol, hexa-1 ,3-butytene glycol, polyethylene glycol having an average molecular weight of 1 .000. 
polyethylene glycol having an average molecular weight of 1 ,500, polyethylene glycol having an average molecular 
weight of 2,000, polyethylene glycol having an average molecular weight of 3,000, polyethylene glycol having an 
average molecular weight of 7,500. porypropylene glycol having an average molecular weight of 400, polypropylene 

20 glycol having an average molecular weight of 700, polypropylene glycol having an average molecular weight of 
1 ,000. polypropylene glycol having an average molecular weight of 2.000, polypropylene glycol having an average 
molecular weight of 3,000 and polypropylene glycol having an average molecular weight of 4.000. 

[0035] Specific examples of the polyether diol compound represented by formula (C) include: 

25 

PTMG650, PTMG1000, PTMQ20000 and PTMO3000. all produced by Sanyo Chemical Industries Co., Ltd. 

[00361 Specific examples of the polyether c5ol compound represented by formula (D) include: 

so NEWPOL PE-61 , NEWPOL PE-62, NEWPOL PE-64, NEWPOL PE-68, IMEWPOL PE-71 , NEWPOL PE-74. NEW- 
PCX PE-75, NEWPOL PE-78, NEWPOL PE-108. NEWPOL PE-128 and NEWPOL PE-61, all produced by Sanyo 
Chemical Industries Co.. Ltd. 

[0037] Specific examples of the polyether diol compound represented by formula (E) include: 

35 

NEWPOL BPE-20. NEWPOL BPE-20F. NEWPOL BPE-20NK, NEWPOL BPE-20T, NEWPOL BPE-20G, NEWPOL 
BPE-40, NEWPOL BPE-60, NEWPOL BPE-100. NEWPOL BPE-180, NEWPOL BP-2F* NEWPOL BPE-23P. NEW- 
POL BPE-3P and NEWPOL BPE-5P, aO produced by Sanyo Chemical Industries Co.. Ltd. 

40 [0038] Specific examples of the random copolymer of an ethylene oxide having a hydroxy! group at the terminal with 
a propylene oxide include: 

NEWPOL 50HB-100, NEWPOL 50HB-260, NEWPOL 50HB-400, NEWPOL 50HB-660, NEWPOL 50HB-2000 and 
NEWPOL 50HB-5100. all produced by Sanyo Chemical Industries Co., Ltd. 

45 

[0039] The polyester diol compound includes a compound represented by formula (8) or (9): 

o o 

HO— L,-(0-C— La-C-O— L,)^-OH (8) 
O 

ss , II 

HO— L 3 f O-C— U-^-OH (9) 
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wherein L, , l_2 and L^, which may be the same or different, each represents a dh/alent aliphatic or aromatic hydrocarbon 
group, U4 represents a divalent aliphatic hydrocarbon group, and n t and n 2 each represents an integer of 2 or greater. 
L-, , I2 and L 3 each Is preferably an alkylene group, an alkenytene group an alkynylene group or an aryiene group. L4 Is 
preferably an alkylene group L,, Lg, L 3 and L4 each may have another functional group which does no! react with the 
isocyanate group, such as an ether group, a carbonyl group* an ester group, a cyano group, an olefin group, a urethane 
group, an amido group, a ureido group or a halogen atom. n 1 and r^ each Is preferably an integer of from 2 to 1 00. 
[00401 The polycarbonate diol compound Includes a compound represented by formula (10): 

O 
II 

HO— L 5 {0-C— L s |— OH (10) 

wherein L5 represents a divalent aliphatic or aromatic rtydrccarbon group, preferably an alkylene group, an afcenylene 
group* an alkynylene group or an aryiene group, and L5 may have another functional group which does not react with 
the isocyanate group, such as an ether group, a carbonyl group, an ester group, a cyano group, an olefin group, a ure- 
thane group, an amido group, a ureido group or a halogen atom; and represents an integer of 2 or g/eater. preferably 
from 2 to 100. 

[0041] Specific examples of the diol compound represented by formula (8). (9) or (1 0) are set forth below. In the fol- 
lowing compounds, n is an Integer of 2 or greater. 



CNo.l) 

/II II \ 
HO— CH 2 CH 2 — ^ O— C — CH 2 CH 2 — C— O— CH 2 CH 2 -j OH 



25 OO 

II II 



30 

(No.2) 



35 



HO— CH 2 CH 2 hO— C— {CH 2 -JJ-C— O— CH 2 CH 2 -+; OH 



(No.3) 



O o 

HO-^CH 2 ) 4 ( Q~c-(-CH 2 -^C-0 ("CH 2 ) 4 )„ OH 



(No.4) 

$0 



CH 3 O O CH 3 

HO— CH 2 — C— CH 2 —hO— C— ^CH 2 -j^- C— 0~CH 2 — C— CH 2 -j — OH 
CH a CH 3 
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(No.5) 



HO-C^CHj-O-CHjCH^O-C-fCHj^C-O-C^CHj-O-CHzCH^OH 



(No.6) 

II 



<No.7) n 0 




HO-CH 2 -^ ^-CH 2 -^0-C-( 
CNo.8) 

HO-O-^O-S-fCH^tojO^-OH 

o j I o 

HO^CH 2 ^4^0-C--^^ ! ^c-o-fCH 2 i T ^ OH 

(No.10) q 

HO-CH 2 CH 2 — ^O-C-fCHj-^^— -.OH 
(No.11) o 

HO-CH 2 CH 2 — ^-O-C-fCHj-f^-^-OH 



(No.12) Q 

II 



HO-CHzCHj-^-O-C-fCHj^-l^-OH 
.13) 0 
HO-fcH 2 ) r -^-0-C-eCH 2 i T | lr OH 
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(No.U) 



O 
I! 



HO-(CH 2 )g — ^O-C— O— rCH ? ; 6 J n OH 
,15) * o 

HO~^CH 2 }-= — ^-O— C— O— fCH 2 ; 5 j n OH 



(No.lS) 



(No.16) 



H0 ^ CH 2)r^ 0 -^O^CH 2 + r | r OH 



(No.n) 



HO 




(No. 18) 



HO-CH 2 -CH=CH-CH 2 



(No.19) 



l II 



,1 



(CH^*- C- O- CH 2 - CH= CH- C H 2 ~ 0+- H 
II n 
O O 



HO— CH 2 CH 2 -t-0-C— CH=CH C— O— CH 2 CH 2 — On — H 
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(No^O) 

HO-CH2-CH=CH-CH 2 -f 0-C-CH=CH-C-0-CH 2 -CH=CH-CH 2 -o4— H 

O O n 



(No.21) 

HO-CH 2 -^— CH 2 ~ 



O— C— (CHa)*— C— O- CH 2 - 
II II 

O o-» 



^CH3 
-CH 2 — O- 



(No.22) 



HO-CH 2 -C^C-CH 2 YO-C-(CH2) 4 -C--0--CH 2 -C=C-CH 2 -0-j — H 



CNo.23) 

HO— (CHJ- 



-O-C— (CH 2 ) 4 — C-O— (CHJ— oA -H 

II II J n 



m=2.4 



[0042] Furthermore, a diol compound which has no carboxyl group but may have another substituent incapable of 
reacting with isocyanate, may also be used in combination. 
[0043] Such a diol compound includes the following compounds: 



HO-Ls-O-CO-Lt-CO-O-Ls-OH 
HO-L r CO-0-L6-OH 



(11) 
(12) 



wherein L« and L 7 , which may be the same or different, each represents a divalent aliphatic hydrocarbon group, aro- 
matic hydrocarbon group or heterocyclic group which may have a substituent (examples of the substituent include an 
alkyl group, an aralkyt group, an aryl group, an atkoxy group, an aryfoxy group and a halogen atom {e.g., -F. -CI. -Br. - 
I)), and if desired, Lg and L 7 each may have another functional group which does not react with the isocyanate group, 
such as a carbonyl group, an ester group, a urethane group, an amido group or a ureido group, provided thai Lg and L 7 
may form a ring together. 

[0044] Specific examples of the compound represented by formula (1 1 ) or (1 2) are set forth below. 
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20 



25 



30 



40 



(N .101} (No.102) 

,COO~CH 2 CH 2 -OH * XOO-CH 2 CH 2 — OH 




COO— CH 2 CH 2 — OH 

" COO— CH 2 CH 2 — OH 




(No.103) 

CH 2 COO— CH 2 CH 2 — OH 




COO — CH 2 C H 2 — OH 
(No.104) " t 

HO-CH 2 CH 2 -0-CO 0^ COO -CH 2 CH 2 -OH 
(No.105) 

HO CH 2 CH 2 O — CO — CH=CH — COO— CH 2 CH 2 — OH 
(No.106) 

HO — CH 2 CH 2 — O— COC^H^COO— CH 2 CH 2 — OH 
(No.107) 



HO— CH 2 CH 2 — O— COC 12 H 24 COO-CH 2 CH 2 — OH 

45 (No.108) 

HO— CH 2 CH 2 — O— COC^HjgCOO-CHjC^— OH 
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(No.109) 



CH 3 
I 



HO-CH 2 CH 2 — O— CO— C— COO-CH 2 CH 2 — OH 

CH 3 



HO-CH 2 CH 2 — .0— CO-Csc-COO— CH 2 CH 2 — OH 



(No.m) 



CH 3 

[ 



HO— CH 2 CH 2 — O — CO — CH 2 — C — COO — CH 2 CH 2 — OH- 

CH 3 



(No.112) 



0C. 



COO— CH 2 CH 2 — OH 



COO~CH 2 CH2— OH 



(No.U3) 

HO-CH 2 CH 2 — 0-CO-CH 2 -0-CH 2 -COO-CH 2 CH 2 — OH 



(No.m) 



CH 2 
II 



HO-CH 2 CH 2 — 0-CO-CH 2 -C-COO— CH 2 CH 2 — OH 



50 



14 



Page: 14 



EP0949540A1 



(No. 11 5) 



CH 3 
I 3 



HO-CH 2 CH 2 -O^CO-CH 2 ~N-CH 2 ^COO-CH 2 CH 2 — OH 



(No.116) 



O 
I! 



HO— CH 2 CH 2 O 'CO— CH 2 CH 2 C — COO — CH 2 CH 2 — OH 
(No.117) 




HO-CH 2 CH 2 - 0 -CO^ N ^cOO-CH 2 CH 2 -OH 



^OOO — CH 2 CH 2 — OH 
^COO— CH 2 CH 2 — OH 



(No.119) 



N ^ 




♦COO-frCH^OH 



COO-{-CH 2 ^-OH 



(Noj20) 

HO— ^ COO-CH 2 CH 2 -QH 

(No.122) 
HO 



(No.121) 

HO 




COO-CH 2 CH 2 -OH 




\ /> — CH=CH— COO — CH 2 CH 2 — OH 



(No.1 23) 

HO— CH 2 CH 2 COO— CH 2 CH 2 — OH 
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(No.124) 



CH 3 



HO-CH 2 — C-COO— CH 2 CH 2 — OH 
CH 3 

(No.125) 

HO ~\ y^CH 2 COO— CH 2 CH 2 — OH 



(No.l 26) 



CH 3 — CH— CH 2 -COO — CH 2 CH 2 — OH 
OH 



(No.127) 



OH COO— CH 2 GH 2 — OH 

COO, 




CNo.128) 



OCH 3 



HO-CH 2 CH 2 -0-CO-(CH 2 7^ 




CH 2 -)j-COO-CH 2 CH 2 



OCH, 



{0045) Diol compounds shown below may also be suitably used. 



HO(CH2) c OH 
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* ? 7 

HO— CH 2 ~ C— CH 2 OH 06) 



HOCHg-C-C-CHa-OH (17) 

HOCHg-CH^CH-CHz-OH (18) 

wherein R7 and R e , which may be the same or different, each represents an alkyl group which may have a substrtuent, 
and c has the same meaning as defined above and represents an integer of 2 or greater, preferably from 2 to 100. 
[0046] Specific examples of the cfiol compound represented by formula (1 5). (16), (1 7) or (16) include the following 
compounds: v 

for formula ( ethylene glycol, 1 ,3-propane diol, 1 ,4-butane diol, 1 .Siaentane diol, 1 ,6-hexane dioi. 1 ,7-heptane 

dk>) and 1,8-octane dtol; 

for formula (16), compounds shown below: 



35 



55 
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15 



HO 





N-C— / 



H || \ 



HO" 





HO 





H 2 



for formula (17), 2-butene-1 ,4-diol; and 

tor formula (18), cis-2-butene-1 ,4-dioI and trans-2-butene-1 ,4-dioL 
[0047] Furthermore, the dial compounds shown below may also be suitably used: 

HO-te-NH-CO-LrCO-NH-Lc-OH 
HO-LyCO-NH-Le-OH 



(19) 
(20) 
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wherein 1* and L 7 , which may be the same or different each represents a divalent aliphatic hydrocarbon group, aro- 
matic hydrocarbon group or heterocycfic group which may have a substituent (examples of the substftuent include an 
alkyl group, an aralkyf group, an aryf group, an afkoxy group, an aryfoxy group and a halogen atom (e.g., -F, -CI, -Br, - 
I)), and if desired, L$ and L 7 each may have another functional group which does not react with the isocyanate group, 
s such as acarbonyl group, an ester group, a urethane group, an amido group or a ureido group, provided that L$ and L 7 
may form a ring together. 

[0048] Specific examples of the compound represented by formula (19) or (20) include the foflowing compounds: . 



75 



SO 



ss 
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(Ng.201) CNo.202) 

CO-NH-CH 2 CH 2 — OH ^^^CO«-NH— CH 2 CH 2 — OH 





CO — NHCH 2 CH 2 — OH . 

CO — NH— CHjC H 2 — OH 

(No.203) . 

HO— CH 2 CH 2 — NH--CO CH=CH — CO — NH — CH 2 CH 2 — OH 

CNo.204) 

HO — CH 2 CH 2 — NH — CO— C=C — CO — NH — CHjC^ — OH 
CNo.205) 

HO— CH 2 CH 2 — NH— CO— rCH 2 ^-CO— NH— CH 2 CH 2 — OH 
(No.206) 

HO— CH 2 CH 2 — NH— CO-fCH 2 -)g— CO— NH— CH 2 CH 2 — OH 
CNo.207) 

HO— CH 2 CH 2 — NH— CO-f CHj^j-CO— NH— CH 2 CH 2 — OH 

HO— CH 2 CH2— NH— CO— ^CH 2 )g— CO— NH— CH 2 CH 2 — OH 
(No.209) 

CH 3 
I 

HO— CH 2 CH 2 — NH— CO— C CO— NH— Ch^CH*— OH 

CH 3 

(No .210) 

CO — NH — CH 2 CH 2 — OH 



CO — NH — CH 2 CH 2 — OH 
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(No-211) (No.212) 

ii ~ 





55 



CO-NH-fCHj-^OH CO-NH-CH 2 CH 2 -0-CH 2 CH 2 -OH 
(No.213) 

HO^CH 2 ^3-NH-fCH 2 -J T -NH-CO-(-CH 2 i2-CO-NH-eCH 2 -}3-OH 
(No.214) 

HO-CH 2 CH 2 -0-CH2CH2-NH-CO-f CH 2 -^CO-NH-CH 2 CH 2 -0-CH 2 CH 2 -pH 
. (No.215) 

HO — CH 2 CH 2 — NH — CO — CH 2 — O — CH 2 — CO — NH — CH 2 CH 2 — OH ' 
(No.216) 

HO — C K 2 C H 2 — NH— CO — Cfy — N — CH 2 — CO — NH — CI-^C H 2 — OH 

(No.217) o 

II 

HO — CH 2 CH 2 — NH — CO — CH 2 CH 2 C — CO — N H — CH 2 CH 2 — OH 
(No.218) 

HO CH 2 CH 2 — NH — CO — CH 2 — S — CH 2 — CO — NH — CH 2 CH 2 — OH 
(No.219) 

HO — ^ ^-CQ— NH— CH 2 CH 2 — OH 
<No.220) 

CH 3 
I 

HO — CH 2 — C CO— NH— CH 2 CH 2 — OH 

CH 3 

[0049] Furthermore, the dio! compounds shown below may also be suitable used. 

HO-Ar 2 -(L ir Ar3)n-OH (2 1) 
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HO-Ar 2 -L 16 OH (22) 

wherein L 16 represents a divalent aliphatic hydrocarbon gjoup which may have a substituent (preferred examples of the 
substituent include an alkyl group, an aralky) group, an aryl group, an atkoxy group, an aryloxy group and a halogeno 
5 group), and if desired, L 16 may have another functional group which does not react with the isocyanate group, such as 
an ester group, a urethane group, an amldo group or a ure&o group; 

Ar 2 and Ar 3 , which may be the same or Afferent each represents a divalent aromatic hydrocarbon group which 
may have a substituent, preferably an aromatic group having from 6 to 15 carbon atoms; and 
70 n represents an Integer of from 0 to 10. 

[00501 Specific examples of the did compound represented by formula (21) or (22) include: 

catechol, resorcin. hydroqunone, 4-methyfcatechol, 4-t-butyl catechol, 4-acetylcatechol, 3-methoxycatechol, 4- 
is phenyl catechol. 4-methylresorcfn, 4-ethylresorcin, 4-t-butytresorcin, 4-hexylresorcin. 4-chlororesorcin, 4-benzytre- 
sordn, 4-acetylresorcin, 4^rbomethoxyreorcin, 2'methytresorcin, 5-methylresorcIn, t-btrtyfhydroquinone, 2,5-di-t- 
butylhydroquinone, 2,5<fM-amylhydroqufrione, tetramethylhydroquinone, tetrachtorohydroquinone, methyfcarbo* 
arrtnohydroquinone. methytureidohydroquinone, metriylthfohydroquJnone, ber\zonorborrien&-3 l 6-diol, bisphenol A, 
bisphenol S, 3,3'-dichlorobisphenol S, 4.4 , ^hydoxybenzophenone, 4,4*-dihydraxybIphenyl, 4.4'-thloolphenol, 2,2"- 
so dihydroxydfphenyimethane, 3,4^lsCp4iydroxyphenyI)haxane, 1 ,4-bis(2^rrydroxyphenyl)propyi)benr bfe(4- 
hy<fro3cyphenyf)methylamfne, 1 ,3-d3hydroxynaphtha!ene, 1 ,4^aTydroxynaphthaiene. 1 ,5^hyaVaxynaphthalene, 
2,6HjihyoVoxynaphthalene 1 1 ,5-dirydroxyanthraquinone, 2-hydroxybenizyl alcohol, 44iydroxybenzyl alcohol, 2- 
hydraxy-3.5<Ji-t-butyfoeruyl alcohol. 4-hyaVaxy^.5-Oht-butyi benzyl alcohol, 4-hydroxyphenethyl alcohol, 2-hydrox- 
yethyl-4-hyoVc^ybenzoate, 2-hydroxyBth^-tTydroxyphenylacetate and resorcin mono-2-hydroxyethyl ether. 

25 

[0051] The did compounds shown below may also be suitably used. 
*> HO — Lio — C — L t1 — OH (23) 

- > 



HO— Lto—Ar-L,,— OH C24> 



L 



12 



HO— L, 0 — N— L 1n — OH tt5) 
2, 



wherein R-t represents a hydrogen atom or an alkyl* aralkyl, aryl, altaxy or aryloxy group which may have a substituent 
ss (examples of the substituent include a cyano group, a rritro group, a halogen atom (e.g., -F, -CI, -Br. -I). -CONH 2 . - 
COORna. -OR l13 . -NHCONHR m . -NHCOOR^g. -NHCOR 113> -OCONHR m and -CONHR m (wherein R m repre- 
sents an alkyl group having from 1 to 10 carbon atoms or an aralkyl group having from 7 to 15 carbon atoms)), prefer- 
ably a hydrogen atom, an alkyl group having from 1 to 8 carbon atoms or an aryl group having from 6 to 15 carbon 
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atoms; 



L 10> L 1 , and L 12 , which maybe the same or different, each represents a single bond or a divalent aliphatic or aro- 
matic hydrocarbon group which may have a substHuent (preferred examples of the subslttuent include an aikyl 
group, an aralkyi group, an aryl group, an alkoxy group and a halogen atom), preferably an alkytene group having 
from 1 to 20 carbon atoms or an arylene group having from 6 to 15 carbon atoms, more preferably an slkyfene 
group having from 1 to 8 carbon atoms), and If desired. L 10 , L 11 and L 12 each may have another functional group 
which does not react with the teocyanate group, such as a carbonyt group, an ester group, a urethane group, an 
ami do group, an ureido group or an ether group, provided that two or three of R 1t L 10 , and L 12 may form a ring 
together; 

Ar represents a trivatent aromatic hydrocarbon group which may have a substTtueni preferably an aromatic group 
having from 6 to 15 carbon atoms; and 
Zq represents 

o o 
II II 

P-OR 107 or — O-P— OR 107 

OR 1w OR 108 



wherein R 107 and R 10 s> which may be the same or different, each represents a hydrogen atom, sodium, potassium, 
an aikyl group or an aryl group, preferably a hydrogen atom, an aikyl group having from 1 to 8 carbon atoms or an 
aryl group having from 6 to 15 carbon atoms. 

[0062] The diol compound containing a phosphonic acid, a phosphoric acid and/or an ester group thereof, repre- 
sented by formula (23), (24) or (25) is synthesized, for example, by the method described below. 
[0053] The synthesis is performed by protecting, if desired, the hydroxy! group of a halogen compound represented 
by the following formula (26), (27) or (28), then phosphonate esterifying the compound according to the Michaelis-Arbu- 
zov reaction shown by formula (29), and further if desired. hyoVolyzing it with hydrogen bromide or the like: 



40 
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HO— L t0 — C— L, ,— OH 
Xoi 



(26) 



HO— L 10 — Ar-L n — OH 

V- 



(27) 



HO— L t0 —N— L 1n — OH 
Xo, 



(28) 



O 

(Rl09 0>3 P +*ttO-X — »~ (RlC9°)2-P— Rl10 + Rl09X (29) 



wherein R,. L 10 . L, ) . L, 2 and Ar are the same as defined in formulae (23). (24) and (25): R 109 represents an cdkyl group 
as or an aryl group, preferably an alkyl group having from 1 to 8 carbon atoms or an aryl group having from 6 to 15 carbon 
atoms: R 110 is a residue excluding in formula (26), (27) or (28); and Xqi represents a halogen atom, preferably CI. 
Br or I. 

[0OS4] Also, the synthesis may bs performed by a method of reacting the compound with a phosphorus oxychloride 
represented by the tofkxving (30) and then hydrolyzing it 

O H n O 
II H *° || 
Rnp-OH+POCI 3 — R l10 -O-P-Cl a — R 110 -O-P-OM (30) 

45 I 

OM 



wherein R 110 is the same as defined in formula (29). and M represents a hydrogen atom, sodium or potassium. 
so [0055] In the case where the polyurethane resin of the present invention has a phosphonic add group, it may be syn- 
thesized by reacting a dn&ocyanate compound represented by formula (1) with a dfot compound having a phosphonic 
acid ester group, represented by formula (23), (24) or (25) to form a polyurethane resin and then hydrolyzing the resin 
with hydrogen bromide or the like. 

[0056] Similarly to the diol compound, an amino group-containing compound shown below may also be reacted with 
55 the diisocyanate compound represented by formula (1) to form a urea structure and thereby incorporate the structure 
into the structure of the polyurethane resin: 
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HN L 17 — NH (30 



HN— L l7 — OH (32) 



wherein R 106 and R 10 b. which may be the same or different, each represents a hydrogen atom or an alkyl, aralkyl or 
aryl group which may have a substrtuent (examples of the substituent include an akoxy group, a halogen atom (e.g.. - 
F, -CI, -Br, -I). an ester group and a carboxyl group), preferably a hydrogen atom, an alkyl group having from 1 to 8 car- 
bon atoms which may have a carboxyl group as a substituent. or an aryl group having from 6 to 15 carbon atoms; and 
L 17 represents a divalent aliphatic hydrocarbon group, aromatic hyoYocarbon group or heterocyclic group which may 
have a substituent (examples of the substituent include an alkyl group, an araJkyl group, an aryl group, an aftoxy group, 
an arytoxy group, a halogen atom (e.g.. -F, -CI, -Br, -I) and a carboxyl group), and if desired. L 17 may have another func- 
tional group which does not react with the rsocyanate group, such as a carbonyl group, an ester group, a urethane group 
or an arnioo group, provided that two of R 10 s. R17 and R 1ca may form a ring together. 
[00571 Specific examples of the compound represented by formula (31) or (32) include: 

aliphatic diamine compounds such as ethylsnediamine, propylenediamine. tetramethylenediamine, pemamethyl- 
enediamine, hexamethylenediamine, heptamethylenecfiamine, octamethyteneiamine. ckJdecamethylenediamine, 
propane-1 ^-diamine. b^-aminopropyQmelhylaniinev 1^4)is(3^minopropy0tetrametrtytsiloxane^ piperazme, 2,5- 
dimethylpiperarine, N-(2-aminoethyl)piperazine. 4-an^no-2^,6 t 6-tetramethylpiperdine. N.N-dimetrtylethytenecfi- 
amine. lysin, L-cystine and rsophoronediarnine; aromatic diamine compounds such as o-phenytenecfiamine. m- 
phenyienec5arnine, piahenyl enediamine. 2.4-tofylenedamine, benzidine, o-dtokiidjne, o-dianisidine. 4-nitro-m- 
pherrylenecSarnine, 2.5^'methoxy^phenyienediarnine. brs^4-arriirxx)heriyl)sutfon t 4-carboxy-o^}henyfenedi- 
arrdne, 3-carboxy-m-phenyIenediamine. 4.4'-diarrwnophenyl ether and 1 .&-naphthalenediamtne; heterocyclic amine 
compounds such as 2-aminoimidazo)e, 3-aminotriazole. 5-amino-1 H4etrazole, 4-aminopyrazofe. 2<arninobenzirra- 
dazole, 2-arniro-5^»itx>xytriazole, 2.4^ajnino-6-metriyl-S^azine. 2,6-c5aminopyridtne, L-histkJine. DL-tryp- 
tophan and adenine; and alcohol and arrenopheno! compounds such as sthanolamine. N-melhyfelhanolarrirte, N- 
ethyletrianotamine. 1 -ajrino-2-propanol, 1 -amino-3-propanol. 2-aminoethoxyethanof. 2-arrunothk>ethoxyethano]. 
2-amino-2-methyl-1 -propanol. p-aminophenol, m-aminophenol. o-aminophenol. 4-me1riyl-2-arrBriophenol. 2- 
chloro-4-arninopheno). 4Hmethaxy-3-aminophenot, 4-hydroxyben2y!amine, 4-amino-1-naphthol. 4-aminosalicytic 
acid, 4-r^oVoxy-Ni3heriylglyctne. 2-aminobenzyl alcohol. 4-aniinophenethyl alcohol, 2-caiboxy-5-arrano-1-naph- 
thol and L-tyrosine. 



[0068] The polyurethane resin of the present invention is synthesized by reacting the above-described isocyanate 
compound and diol cornpound under heating in an aprotic solvent in the presence of Known catalysts having an activity 
45 accorc&ng to the reactivity of respective compounds. The molar ratio of the disocyanate cornpound and the diol com- 
pound used is preferably from 0.8: 1 to 1 .2:1 . K fte isocyanate group remains at the polymer terminal, the reaction prod- 
uct may be treated with an alcohol or an amine, so that a polyurethane resin having no remaining isocyanate group can 
be finally synthesized. 

[0069] The polyurethane resin of the present invention may contain a carboxyl group in an amount of 0.4 meq/g or 
so more, preferably from 0.4 to 3.5 meq/g. 

[0060] The polyurethane resin of the present invention preferably has a weight average mol ecular weight of 1 ,000 or 
more, more preferably from 5.000 to 500,000. 

[0061] These polymer compounds may be used either individually or in combination. The amount of the polymer con- 
tained in the photosensitive composition is from about 5 to 95 wt%, preferably from about 10 to 90 wr%. 

55 

0 More preferred specific examples of the polyurethane resin include the following compounds, but the present 
invention is by no means limited thereto. Most of the following specific compounds are shown by a combination of 
a diisocyanate compound and a diol compound used. A carboxyl group content is also shown as an acid value. 
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30 



Acid Value 
(meo/g) 


1.33 


1.28 


1.25 


1.30 


DIot Compound and Diamine, Amino-alcohol or Urea Compound Used (mol%) 
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s 

S 



O-QC 
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Poty(urethane- 
aster) Resin 


Dllsocyanate Compound Used (mol%) 


(12) 


OCN-^^-CH 2 — ^^-NCO + OCN-f CH 2 ^-NCO . 
(50) (50) 


(13) 


OCN-fCHa-J-NCO 

6 

(100) 


(14) 


f~V-NCO 
(100) 


(15) 


OCN— H 2 C^^CH 2 -NCO 
(60) (40) 


(16) 


OCN ~ - ^3^^3" NCO + OCN-f CH 2 -)j-NCO 
(70) (30) 




OCN'^^CHa— NCO 
(70) Mm 


(18) 


H 3 C _PH 3 

(40) (30) 


(19) 


NCO 

(too) 
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Poly(urethane- 
ester) Resin 


Diol Compound Used (moJ%) 


Acid Value 
(nwcft) 


(12) 


^ ^s^COO— CHjCHj-OH 
HO— CH 9 ~C— CH 9 — OH +\ U 

fSOl COOH ^COO-CHaCHj-OH 


1-21 


(13) 


HO^rs^OH ^rv^COO— CH 2 CH 2 — OH 
l^J + k^J 

COOH COO — CH z CHg — OH 
(40) (60) 


1.03 


(14) 


CH 3 

HO-CH 2 -C-CH 2 -OH 
(50) COOH 

♦ HO-CH 2 CH 2 -0-CO-CH=CH-COO-CH 2 CH2-OH 
. f50) 


1.28 


(1S) 


CH 3 

HO-CH 2 -C-CH 2 -OH 
(50) COOH 
♦ HO-CH 2 CH 2 -0-CO-<CH 2 4 r COO-CH 2 CH 2 -OH 

.: (50> 


150 


(IB) 


CH 3 

HO-CH 2 -C-CH2-OH * 
(50) COOH 

HO-CHzCHa-O-CO-CHz-O-CHa-COO-CHaCHj-OH 

(50) 


1.19 




9 Hj ^^COO— CHzC^-OH 
HO-CH2-C— CH 2 -OH + FhT 

(50) ^°° H J^COO-CH 2 CH 2 -OH 


1.11 


(IS) 


HO-^^-CH-^^-OH 
(50) COOH 

+ HO-CHjCHj-COO— CH 2 CH 2 -OH 
(50) 


1.24 


(19) 


^ OH COO-CH 2 CH 2 ~OH 
HO-CH 2 -C-CH 2 -OH^^ COO^s^ 

cooh + qjt 

(50) (50) 


1.25 
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Polyur ethane 
Resin 


Diisocyanate Compound Used (mol%) 


(67) 


OCN-f-CHj-^-NCO 

6 


(68) 


( ) 

\ JL"J<r 3 / 

\^ (100)// 


(69) 


(100) 


(70) 


NCO 
OCN-^~^-CH 3 
(100) 


(71) 


0CN ^O M w~ NCO 

(100) 


(72) 

I 


f^\-NCO + OCN-(-CH 2 -^-NCO 

0CN ~O (50) 
(50) 


(73) 


OCN "^3" CH2 ~^3~ N ' CO + OCN "^" CH 2 -^-NCO 
(50) (50) 
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Polyurethane 
Resin 


DSsocyanate Compound Used (mol%) 


Residuri 
Cabaxyl 
Group 


(67) 


HOHjC^v^CHjOH 

V 

< S0 > COOH 

CH 3 CH 2 
♦ HO-fCHj-CH-OifH «- HO-CHj-C-CH a -OH 

(25) C"2 (25) 
/^Z ~\ CH 3 


1.39 


(68) 


r ' \ 

KO-CHjC-CHa-OK )+ HO-fCH 2 CH 2 CH 2 0^ r H 
\ COOH / (15) 

+ HO-f-CH 2 ^OH + HO-f CHafeOH 

<isj <ao) 


1.33 


(69) 


HO-CH 2 C-CH2-OH ♦ HOf CH 2 CHO-fc-H 
(45) COOH CH 3 (10) 

♦ HO-CH 2 -C=C-CH 2 -OH + HO-f CH 2 CH z O-bH 

(20) (20) * 

* HO-CH 2 -^-CH 2 -OH (5) 


1.29 


(70) 


HO-CHjC-CHj-OH ♦ H04CH 2 CH 2 O^H 
(35) COOH W> 

+ HO-CH 2 -CH 2 -OH 
(35) 


1.20 


(71) 


CH 3 

HO-CH 2 C-CH 2 -OH + H0-(CH 2 CH 2 -CH-O-^H 
(50) COOH CH3 (25) 1,1,6 
+ HO«fCH 2 ^OH ^HO-CH 2 -C5C-CH 2 -OH 
00) (15) 


0.98 


(72) 


HOH 2 C^syCH 2 OH CH, 

^ + HOf CH 2 -CH«OVH * HO+CH 2 *jOH 
COOH 

(50) (25) (25) 


1-28 


(73) 


HOH 2 C ytP^r CH 2 OH 

* HO^CH^H^fc-" * HO-f CH 2 -HOH 
COOH 4 
(50) 


1.35 
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Potyurethane 
Resin 


Dttsocyanate Compound Used (mol%) 




(74) 


OCN-^^"CH 2 -^^»NCO + OCN-f CH 2 -^-NCO 


70 




(60) (40) 




(75) 


tcn ^C3~ ch2 ~C3~ nco + ° cN "f ch 2")7 nco 


75 




(70) (30) 


20 


(76) 


OCN-^CH 2 -^-NCO + ( 7 f^h C H 3 / 

OCN '" S ^^CH 2 — NCO 
(40) \ (60) 


25 


(77) 


OCN^CH 2 -£}-NCO + 3 J^S CH 3 

OCN^^CH 2 — NCO 
(701 f30) 


30 
35 


(78) 


ocn ~G~ ch2 "G" nco + f\ 

OCN-H 2 C^-^CH 2 -NCO 
(60) (40) 


40 


(79) 


H 3 C CH 3 
OCN-/~\-CH2-/~V-NCO + OCN-fCH 2 -^-NCO 
(60) (40) 
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Dio! Compound Used (mot%) 
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(74) 


CH 3 

HO-CH 2 C-_CH 2 -OH + H04CH2CH 2 0^-H * HO+CH^OH 
COOH 

(40) (35) (25) 


1.16 


15 
20 


(75) 


CH 3 

HO-CH^C-CHj-OH + H04CH 2 CH20^H 
COOH 

(45) (35) 9"* 
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1.23 


25 


(76) 


HOHjS^CHaOH 
\ \ * WO^CHjCHaO^-H «- HO-f*CH 2 ^OH 
\ COOK \ 
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COOH 
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COOH 

(40) (35) 

CH—CH 
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1.10 
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Polyurothan 
Resin 


e DBsocyanate Compound 
Used (mol%) 


Dio) Compound Used (mol% 


' (nveVg) 


(10 7) 


(80) 
+ 

(20) 


CO t H 

(80) 

+ 

HO-(CHjCHO)n— H 

Average molecular 
weight 1000 
n»17 (20) 


I . -4 0 


(1 08) 


NCQ 

OCM— CH, 

(80) 

+ 

(20) 


COzH 

(80) 

+ 

Average molecular 
weight: 1000 
r*=17 (20) 


1.7 0 


(10 9) 


ocn -0~ ch, ~0" nco 

(80) 

+■ 

NCO 

(20) 


COzH 

(80) . 

HO- (CHjCHQjn— H 

Average molecular 
weight 1000 
rt=17 (20) 


1.40 


(110) 


(80) 
(20) 


CO,H 
(39) 

HO-tCHjCHQn— H 

Average molecular 
weight 2000 
0=34 (11) 


1.40 
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Potyumthane 
Resin 


□iisocyanate Compound 
Used (mol%) 


DM Compound Used (md%) 


ActdVttue 
(m&Vg) 


5 
70 
15 


I 1 1 1 ) 


(80) 
+ 

OCN^>- 


CO t H 
(9 2) 

-I. 

HO-(CHjCHO)n— H 

Average molecular 
weight 3000 
n=51 (a) 


1 . ' 4 4 


20 
26 


(112) 


(80) 

NCO 

(20) 


HO^I^OH 
CO,H 
(7 S) 

KO-{CH,CHO)n— H 

Averse mofecular 
weJght 700 
n=12 (25 ) 


1.36 


30 




(80) 


COjH 

(a s) 




35 


C 1 1 3) 


XT" 100 

(2 0) 


HO— (CH^CH^n — H 

Average molecular 
weight 1000 
n=17 (is) 


1.47 


40 
45 

SO 


(114) 


(SO) 

NCO 

(2 0) 


CO,H 
(80) 

Average molecular 
weight 1000 

n=17 (2 0) 


1.38 
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Fofyurettafte 
Resin 


Dil&oeyanate Compound 
Used (mol%) 


DioJ Compound Used <mot% 


' (meqfg) 


(115) 


OCMMjC 

(80) 

+• 

(20) 


CQ,H 

(80) 
+ 

HO— (CWjCHOJn — H 

Average molecular 
weight: 1000 
n=17 (20) 


1.53 


(116) 


(80) 
+ 

OCM- 

. ^-^^-^ NCO 

(20) 


COjH 

(80) 
+ 

Average molecular 
weight 1000 
n=14 (2 0) 


1.40 


(1W) 


ocn -0~ ch, "0~ nco 

(80) 

4- 

(20) 


COjH 
(8 8) 

HO- CCHjCH^CHjCHjO^-H 

Average molecular 
. weight 2000 
n=28 (12) 


1.40 


(i i a ) 


(BO) 
+• 

NCO 

(20) 


HO^f^OH 
C0 2 H 

(8 0) 

NEWPOLE 50HB-A0O 
(2 0) 


1.30 
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PolyurefhanB 
Resn 


Dilsocyanate Compound 
Li«ad /mal%l 


Did Compound Used (mof%] 


ijAddVafca 


s 

10 


(119) 


ocn-(~}-cH I -r~\- N co 

(80) 


COjH 
(8 3) 


t. 35 


15 




^ NCO 
(20) 


NEW POLE 50H3-2CGO 
(15) 




20 
25 


(120) 


(80) 

v NCO * 
(20) 


CO^H 
(90) 

NEWPOLE PE-71 
(10) 


x: 3"o 


30 
35 


(12 1) 


(80) 
+ 

(20) 


COjH 
(70) 

NEWPOLE 8P-ZP 
(3 0) 


1.40 


40 
45 
60 


(122) 


OO.-Q^-^-NCO 
(80) 

(20) 


(70) 

NEWPOLE BP£-*0 
(3 0) 


1.32 
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(A) Addition polymerizable conrpound 

[0083] The addition pciymerizable compound having at least one ethyfenically unsaturated double bond for use in the 
present invention is selected from the compounds having at least one. preferably two or more terminal etnyienically 

s unsaturated bonds. These compounds are widely known in this art and may be used in the present invention without 
any particular Imitation. These compounds have a chemical form such as a monomer, a prepotymer (i.e., dimer, trimer 
or oligomer} or a mixture or copolymer thereat Examples of (he monomer and a copolymer thereof include unsaturated 
carboxylic acids (e.g.. acrylic acid, methacryfic add, Haconte add, crotonic acid, isocrotonic add, malefc add), and 
esters and amides thereof. Of these, esters of an unsaturated carboxylic acid with an aliphatic pdyhydric alcohol com- 

10 pound and amides of an unsaturated carboxylic acid with an aliphatic potyhydrfc amine compound are preferred. Also, 
an unsaturated carboxylic acid ester having a nudeophillc substituent such as a hydroxy! group, an amino group or a 
mercapto group, an addition reaction product of an amide with a rnonofunctional or polyfunctioned isocyanate or epoxy, 
and a dehydration condensation reaction product with a monotunctionaJ or poryfunctional carboxylic acid may be suita- 
bly used. Furthermore, an addition reaction product of an unsaturated carboxylic add ester or amide having an elec- 

is trophHic substituent such as an isocyanate group or an epoxy group with a rrtonofunctional or poryfunctional alcohol, 
amine or thiol, and a displacement reaction product of an unsaturated carboxylic add ester or amide having a desorp- 
tive substituent such as a halogen group or a tosytoxy group with a rnonofunctional or pdyfurtctionaJ alcohol, amine or 
thiol may also be suitable used. In addition, a compound substituted by an unsaturated phosphonic acid, styrene or 
vinyl ether in place of the above-described unsaturated carboxyic add may also be used. 

so [0064] The addition polymerizable compound having at least one ethyl enicaJfy unsaturated double bond is particularly 
preferably a urethane-based addition pofymerizabJe compound produced using the adcttion reaction of an isocyanate 
and a hydroxy! group. 

[00651 Specific examples thereof indude a vinylurethane compound having two or more polymerizable vinyl groups 
within one molecule, obtained by adding a vinyl monomer containing a hydroxy! group represented by the following for- 
25 mufa (V) to a polytsocyanale compound having two or more isocyanate groups within one molecule described, for 
example, in JP-B-48-41 708: 

CKz-CC^COOCHzCHCROOH (V) 

30 (wherein R and R* each represents H or CH3). 

[0066] Furthermore, urethane acrytates described in JP-A-51 -371 33. JP-B-2-32293 and JP-B-2-1 6765, and urethane 
compounds having an ethylene oxide-based skeleton described in JP-B-56-49860, JP-B-56- 17654. JP-B-62-39417 
and JP-B-62-39418. Specific examples of preferred urethane-based addition polymerizable compounds are set forth 
below. The compounds shown below are a reaction product of a potyisocyanate compound of the group (1) with an 

35 alcohol compound of the group (2). 
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Group ( 2 ) 
O 

>0 



■ OH ' 




OH 



HO-O4-C 



HO— CH2-C 



OH 



C^O— (pHjCH^-CO 



R 
I 



HO— (CHtCH^Ojj-C^-C-CH,©— (CH2CHjO) n -CO-C==CH2 



CHjO— (C^CHjOJo-CO R 
I 

R 



C=CH, 



^^(CH.CHOU-CO 

HO— (O^CHOJ, -CH, - C T CH s O— <CH,CH0) a - CO -C = 04 

CH 3 Ci-40^ CH 3 R 

^{CHxCHOtt— CO^ 

CH 3 C = CHi 



R: hydrogen or a methyl group 

\, m, n, o: an integer of from 1 to 

20 

R 
I 



R: hydrogen or a methyl group 

X, m., n, o: an integer of from 1 to 

20 



[0067] These compounds are commercially available under the trade names: Urethane Acrytate M-1 100. M-1 200, M- 
1210. M-1 300 (all produced by Toa Gose* Co., Ltd), EB210. EB4827. EB6700. EB220 (all produced by Dice! UCB). 
UVITHANE-782, UVITHANE-783. UVITHANE-788. UVfTHANE-893 (all produced by MORTON THIOKOL Inc.). Art 
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Resin Ur+9000EP, Art Resin UN-9200A, Art Resin UIM-900H. Art Resin UN-1255, Art Resin UN-5000, Art Resm UN- 
2111A, Art Resin UN-2500, Art Resin UN-3320HA, Art Resin UN-3320Ha Art Resin UN-3320HC, Art Resin UN- 
3320HS, Art Resin UN-6060P, Art Resin UN-6060PTM, Art Resin SH-380G, Art Resin SH-500. Art Resin SJ+9832 (all 
produced by Negami Kbgyo KK), NK Oligo tMH, NK Oligo U-4HA, NKOUgo IMP. NK Oligo U-4PA. NK Oiigo U-4TX, 

s NK Oligo U-4TXA, NK Ofigo U-6LHA, NKOIgo U-6LPA-N. NK CHigo U-6LTXA, NK Oligo UA-6ELP, NK Oiigo UA-6ELH, 
NK Oligo UA-6ELTX, NK Oligo UA-6PLP, NK OBgo U-6ELP, NK OOgo U-6ELH, NK Oligo U-8MDA. NK Oligo U-8MD, NK 
Oligo IM2LMA, NK Ofigo U-12LM, NX Ofigo U-6HA, Ofigo LM08A. NK Oiigo U-10B4A, NK Oiigo U-200AX. NK Oligo 
IM22A. NK Oligo U-340A. NX Oligo U-324A. NK Otigo UA-100 (afl produced by Shin Nakamura Kagaku KK). AH -600, 
AT-600, UA-306H, AI-600. UA-101T, UA-1011. UA-101H. UA-306T, UA-3Q6I, UF-8001 and UF-8003 (all produced by 

to Kyoeisha Kagaku KK). 

(0068] Specific examples of the ester monomer of an aliphatic polyhydric alcohol compound with an unsaturated car- 
boxyiic acid include: acrylic esters such as ethylene glycol diacrylate, tri ethylene glycol diacrylate, 1 ,3-bulandioJ diacr- 
ylate, tetramethyfene glycol cfacrytate, propylene glycol diacrylate, neopentyl glycol diacrylate. trimethytolpropane 
triacrylate, trimethylolpropane tn(acryioyioxypropyOether, trimethylolethane triacrylate, hexanediol cfacrytate, 1.4- 
T5 cyctohexanedtoi dlacrytaie. tetraethytene glycol diacrytate, perttaerythritol diacrylate, pentaerythritol triacrylate, pen- 
taerythritol tetraacrytate, cSperttaerythritol dacrytate. dipentaerythrltol hexaacrytate, sorbitol triacrylate, sorbitol 
tetraacetate, sorbitol pentaacrytate, sorbitol hexaacrylate. trXacryloyloxyelhyOisocyanurate and polyester acrytate ofl- 
gomer; 

20 methacrylic esters such as tetra methylene glycol dimethacrylate, triethytene glycol dimethacrylate, neoperrtyl gly- 
col cfimethacrylate, trimethytolpropane trirnethacrylate, trimethylotethane trlmethacrylate, ethylene glycol dimeth- 
acrylate, 1,3-butanediol dimethacrylate, hexanediol dimethacrylate, pentaerythritol dimethacrylate. pentaerythrrtot 
trirnethacrylate. pentaerythritol teftramethacryiate, dBpentaerythrrto! dimethacrylate. dipentaerythritol hexarnethacr- 
ytate. sorbitol trirnethacrylate, sorbitol tetramethacrytate. bis(j>{3-methacryloxy-2-hydroxypropa 

2S ylmethane and Ms{p-(metha€ryloxyethoxy)ph 

itaconic add esters such as ethylene glycol ditaconate, propylene glycol diitaoonate, 1 ,3-butanedfol tfitaconate. 
1.4-butanedioJ diitaconate, tetram ethylene glycol diitaconate. pentaerythritol diitaconate and sorbitol tetraitaco- 
nate; 

crotonic add esters such as ethylene glycol cScrotonate. tetramethyfene glycol dicrotonate, pentaerythritol dicroto- 
30 rrate and sorbitol tetradicrotonate; 

isocrotonic acid esters such as ethylene glycol dnsocrotonate. pentaerythritol diisocrotonate and sorbitol tetrai- 
socrotonate; ami 

rnaJeic acid esters such as ethylene glycol dimaleate, triethytene glycol dimaleate, pentaerythritol dimateate and 
sorbitol tetramaleate. 

35 

(0069] Other than those esters, for example, aliphatic alcohol-based esters described in J P-B -46-2792 6. JP-B-51- 
47334 and JP-A-57-1 96231 , esters having an aromatic skeleton described in JP-A-59-5240. JP-A-59-5241 and JP-A- 
2-226149. and esters containing an amino group described in JP-A-1-165613 may also be suitably used. 
[0070] Tne above^described ester rnonomers may be used as a rraxtura 
40 [0071] Specific examples of the amide monomer of an aliphatic pofyhydric amine compound with an unsaturated car- 
boxyiic acid include methylenebm-acrylamide, rnelhylenebisHnethacryiamide. 1.6^exametriytenebi6-acrytarnde, 1.6- 
hexarnethylenebisHTtethai^aTnide. diethylenetriaminetrisacrylamide, xylylenebisacrylarrode, xytylenebismethacryla- 
mide. 

[0072] Other preferred examples of the amide-based monomer include those having a cyclohaxylene structure 
45 described in JP-B-54-21 726. 

[00733 Furthermore, by using an addition polymerizable compound having an amino structure or sulfide structure 
within the molecule described in JP-A-63-277653, JP-A-63-260909 and JP-A-1 -105238, a photopofymerizabte compo- 
sition having a very excellent photosensrtization rate can be obtained. 

[0074] In addition, poryfunctionat acrylates and methacrylates such as polyester acrylates described in JP-A-48- 
so 64183. JP-B-49-43191 and JP-B-52-30490 and epoxy acrylates obtained by reacting an epoxy resin with a 
(meih)acry1ic acid may also be used. Furthermore, specific saturated compounds described in JP-B-46-43946. JP-B- 
1-40337 and JP-B-1 -40336, and vinylphosphonic acid-based compounds described in J P- A- 2-25493 may also be 
used. In some cases, a structure containing a perfluoroaJkyl group deserted in JP-A-6 1-22048 may be suitably used. 
Also, those described in Nippon Secchaku Kvokai-sh i f.r«pa" AHh esfva rtah. vol 20. No. 7, pp. 300-308 (1984) as 
55 a photo-curable monomer or oligomer may be used. 

[0075] Details on use of these addition polymerizable compounds, such as structure used, sole use or combination 
use, and the amount added, can be freely selected according to the performance design of the final photosensitive 
material. For example, the following items are taken account of. In view of the photosensitization rate, a structure having 
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a larger amount of unsaturated groups per one molecule is preferred and in many cases, a Afunctional or greater func- 
tional compound is preferred. In order to intensify the strength of the image area, namely, the cured layer, a Afunctional 
or greater functional compound is preferred. By using compounds different m the functional number or polymer izaWe 
group (for example, acryfic actd ester, methacrylic acid ester, styrene-based compound or vinyl ether-based compound) 

5 m combination, both the photosensitivity and the strength can be effectively controlled. Compounds having a large 
molecular weight or compounds having high hydrophobicrty ensure high photosensffization rate and excellent layer 
strength, but on the other hand, these are dsadvantageous in some cases In view of the development rate or precipi- 
tation in the developer. The selection and use form of the addition potymerizabte compounds are important also in view 
of compatibility with other components bn the photosensitive layer (e.g., binder polymer, initiator, coloring agent) or cfs- 

70 persibility. For example, by using a tow purity compound or using two or more compounds in combination, the compat- 
ibility may be improved. Furthermore, a specific structure may be selected for the purpose of improving the adhesion of 
support or overcoat layer. With respect to the compourxfing ratio of the addition polyrnerizable compound in the photo- 
sensitive layer, the larger is more advantageous in view of sensitivity, however, if it is excessively large, phase separa- 
tion may disacVantageousIy occur, there arise problems in the production due to the adhesive property of the 

15 photosensitive layer (for example, production failure asoribabte to the transfer or adhesion of photosensitive compo- 
nents), or deposition from the developer may be generated. From these standpoints, the compounding ratio is in many 
cases preferably from 50 to 80 wt%, more preferably from 25 to 75 wt%. These compounds may be used either individ- 
ually or in combination. In adoption, on use of the adoption pofymerizable compound, appropriate structure, compound- 
ing and addition amount may be freely selected by taking account of the extent of polymerization inhibition due to 

so oxygen, the resolution, the fogging property, the change of refractive index, the surface adhesion and the like. Further- 
more, in some cases, a layer structure or coating method such as undercoating or overcoating may also be used. 
[0076] The iii) photopoiymerization initiation system for use in the present invention is descnbed below. 

(3) Photopolymertzation initiation system 

ss ' ' ' 

[0077] The 5i) photopofymerization initiation system as the third essential component of the photosensitive layer of 
the present invention contains a radical activator therein and an already known radical activator may be used therefor. 
[00701 Preferred examples of the radical activator include (a) aromatic ketones, (b) aromatic onrum salt compounds, 
(c) organic peroxides, (d) thio compounds, (e) hexaajylbiimidazole compounds. tf) ketooxime ester compounds, (g) 
borate compounds, (h) azinium compounds, (i) active ester compounds, Q) compounds having a carbon halogen bond 
and (k) metallocene compounds. 

[0079] Preferred examples of (a) the aromatic ketone as one example of the radical activator include compounds hav- 
ing a benzophenone skeleton or thioxarrthone skeleton described in J.R Fbuassier and J.F Rabek. Radiation Curing in 
Polymer Science and Technology pp. 77-117 (1993) and examples thereof are set forth below. 
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O OH 



benzoin derivatives described in JP-B-47-23664, aroytphosphonic acid esters described in JP-A-57-30704. dialkoxy- 
benzophenones described in JP-B-60-26483 such as 

45 
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O o=o O c=o 

^ ^C-0-CH 2 CH 2 ~^~^ ^ ^-C-OCH 2 CH=CH 2 

Q-CH 2 CH 2 -^ ^ OCH2CH=CH 2 

Op- . 

OCH 2 CH 2 Q— 

benzoin ethers described in JP-B-60-26403 and JP-A-62-81345 such as 

O CH 3 O CH 3 

n— C12H25 — ^ \— C— C— CH 3 tBu-fy C-C-CH3 

X=/ OH OH 



O CH 3 

CH 3 -/\"C-C-CH 3 
OH 

a-aminobenzophenanes described In JP-B-1 -34242. US. Patent 4,318.791 and European patent 0234561 A1 such « 

45 



so 



25 



ss 
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20 



CH, 



CH, * 



CH, 



CH 3 * CH 3 

J N O 

ff \ It 

CH 3 S 




O CH 3 
II I / 
C-C-N 



CH, 



N 
I 

CH 3 



<p H 3 ° o CH 3 



i 

n-C 4 H9 

, 9 H 3 9 O CH a 

^ ' II II I / \ 

N-C— ^ ^C-C-N O 



I 

CH 3 



-<3 



55 p-<fi(dimethylanranobenzoyl)benzenes described In JP-A-2-21 1 452 such as 
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5 




thio-substituted aromatic ketones described in JP-A-61 -194062 such as 

10 



IS 



20 



25 




30 

acylphosphine sulfides described in JP-B-2-9597 such as 
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thioxanthones described in JP-B-63-61950 and coumarins descrbed in JP-B-59-42864. 

[0081] The (b) aromatic onium salt as another example of the radical activator Includes an aromatic onium salt of ele- 
ments belonging to Qrc*ps 15(5B). 16(SB) and 1 7(7B) of the Periodc TaWe, specifically. N, R As, So. BI, O. S. Se, Te 
and I. Examples of the aromatic onium salt Include the compounds desonbed in JP-B-52- 14277, JP-B-52-14278 and 
JP-B-52- 14279. Specific examples thereof include the fbflowrtg compounds. 
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45 [0082] The (c) organic peroxide as still another example of the radical activator for use in the present invention 
includes almost all organic compounds having one or more oxygen-oxygen bond in the molecule and examples thereof 
include methyl ethyl ketone peroxide, cydohexanone peroxide. 3.3,54rimethylcyctohexaricr*e peroxide, methylcy- 
ctohexanone peroxide, acetylacetone peroxide, 1.t-bis(t-biJtyfceioxy)-3.3,5-t^ 1,1-bis(t-butytper- 
oxy)cydohexane, 2.2-tors(t-butylperoxy)butane l t-butyi hydroperoxide, cumene hydroperoxide, tfisopropyt benzene 

50 hydroperoxide, paramethane hydroperoxide, 2.5-drnethylhe5cane-2,5<firiydi^ 1,1,3,3-tetramethylbutyl 
hydroperoxide, dM-butyl peroxide, t-butytaurnyl peroxide, dicumyl peroxide. bisCt-butylp^roxyisopfopyijberizene, 2,5- 
dimethyl-2.5-di(t-butylperoxy)hexana 2.5-dimethy 1-2, 5<li(t-butylperoxy)haxirie-3, acetyl peroxide, isobutyryt peroxide, 
octanoyl peroxide, decanoyl peroxide, lauroyl peroxide, 3 .5.5-trimathyf hexanoyj peroxide, succinic peroxide, benzoyl 
peroxide, 2,4-cfichlorobenzoyl peroxide, meta-tcrfuoyl peroxide. diisopropyl peraxydicarbonate, di-2-ethylhexyl peraxy- 

55 dicaibonate, di-2-ethoxyetriyl peroxydicarbonate. dimetrraxyisopropyl peroxycarbonate. c5(3-methyl-3-metfioxybutyI) 
peraxydicarbonate, t-butyl peroxyacetate, t-butyi peroxypivalate, t-butyl peroxyneodecartoale, t-butyl peroxyoctanoate, 
t-butyl peraxy-3,5.5-trimethylhexanoate. t-butyl peroxylaurate, t-butyl peroxybenzoate, dM-butyl peroxyisophthalate, 
2 r 5-cTirnethy»-2,5-di(berizoylperoxy)hexane J t-butyl maleic peroxide, t-butyl peroxyisoprop^carbonata, 3.3\4,4'-tetra-(t- 
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butytpercocycaibcnyQbenzophenone, 3,3\4,4-tetra^tHarriy^axycar^^ 3.3\4,4Metra-<t-hexyfperax- 
ycaibonyQbenzophenone, 3.3\4,4Metra(t-oc*yfeeroxycar^^ 3,3\4 > 4 , -tetra(cumyfperaxycartx>- 
nyl)benzophenone, 3,3\4.4'-tetra(p-isopropy1cumytperGxycarbony^ c*ubonylcfi(t- 

butylperaxydihydrogendphthalate) and <»t>onyldI(t-ha^eraxydihydr^ 

[0083] Among these, ester peroxides such as 3.3\4,4'-tetra(t-butyfcefcbcycan^ a.S'^.^-tetraCl- 
amyfpefxsxycart»nyl)ben2Oph0rtone. 3.3\4,4^tetra(t4texyfperc*ycarbor^ 3,3\4,4'-t9trafl-octy|peroxy- 
carbonyf)benzophenone, 3.3' f 4, 4^etra(cumytperoxycartXDnyf)benzopherione ( 3 ,3\ 4,4'^etra{p-iso propyl aim^eroxy- 
cajbonyf)benzcphenone and df-t-butyl dip ercoyisophma late are preferred. 

[0084] The (d) tNo compound as an example of the radical activator for use in the present invention Is represented 
by the following formula [d]: 

R,0_l i ,H or * ,0 -N 

R — C=S R n — C=SH 



(wherein R 10 represents an alkyl group, an aryl group or a substituted aryl group and R 11 represents a hydrogen atom 
or an alkyl group or R 10 and R 11 may be combined with each other to represent a nonmetadlc atom group necessary 
for forming a 5-. 6- or 7-membered ring which may contain a hetero atom selected from an oxygen atom, a sulfur atom 
and a nitrogen atom). 

[0085] The al kyl group represented by R 1 0 in formula {d| is preferably an alkyl group having from 1 to 4 carbon atoms. 
The aryl group represented by R 10 is preferably an aryl croup having from 6 to 10 carbon atoms such as phenyl and 
naphthyl and the substituted aryl group includes the above-described aryl groups substituted by a halogen atom such 
as chlorine, an alkyl group such as methyl, or an afhoxy group such as met boxy or eihoxy. 
[00861 R 11 is preferably an alkyl group having from 1 to 4 carbon atoms. 

[0087] Specific examples of the thio compound represented by formula [d] include the following compounds. The com- 
pounds are shown by a rornbination of R 10 and R 11 or the like. 
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[0088] The (e) hexaarytoiimidazole as another example of the radical activator for use in the present invention 
includes tophine dimers described in JP-B-45-37377 and JP-B-44-8651 6 such as 2 > 2'-bis(o-chlofophenvf)-4.4 , .5.5'-tet- 
raphenytbumidazole, 2£M>is(o^rcKnophenyQ-4,4\5 > 5 , ^etra^ 2,2-bis(o,p^cNoropheny|)-4.4\5,5 , -tet- 
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raphenyfoilmidazoJe. 2.2*-bis(o^torcphenyOA4\5.5 , -tetra(r^^ 2,2'-bis(o,o'- 

dlchloropheny0^,4\5 l 5 , -tetraphenylt3iimidazole i 2,Z^o-rtitnphenylH,4\5.5MetrB^ 2,2'-lws(<>- 
mdtylphtfiyf>-4 t 4\5.5'-tetraphenylb)[iTridazole and 2^ , -b«(o^hjoropheny0-4 1 4\5,5*-te1raphenytbiim 
[0089] The (!) ketoaxime ester as another example of the radical activator for use in the present Invention includes 3- 
s bertzoyloxymrobutan-2-orta, 3-acetuxyu i i i m u utan-2-one. 3^opioriyloxyimfnobutan-2-one, 2-a C8toxyiminopentan-3- 
one, 2-acetaxyirTwno-1i3henvtpropajv1-one, 2-benzoylaxyirriino-1 -phenylpropan-1 -one. 3i3-toluenesutfonyloxyiminob- 
utan-2K>ne and 2-etrioxycart>OTyfcKv^ 

[0090] The (g) borate saft as still another example of the radical activator for use in the present invention Includes the 
compound represented by the following formula [gj: 

10 

R 12 — b— r 15 z® [g] 

15 



wherein R 12 . R 13 . R 14 and R 15 . which may be the same or different each represents a substituted or unsubstituted alkyl 
20 group, a substituted or urtsubstituted aryl group, a substituted or unsubstHuted alkenyl group, a substituted or unsubsti- 
tuted aBcynyl group or a substrtuted or urtsubstituted heterocyclc group, two or more groups of R 12 , R 13 . R 14 and R 15 
may be combined to form a cyclic structure, provided that at least one of R 12 , R 13 , R 14 and R 15 is a substituted or 
urtsubstituted alkyl group, and Z* represents an alkali metal cation or a quaternary ammonium cation. 
[0091] The alky] group represented by R 1Z . R 13 . R 14 or R 15 includes a linear, branched or cyclic aJkyt group preferably 
25 having from 1 to 18 carbon atoms. Specific examples thereof include methyl, ethyl, propyl, isopropyf . butyl, pentyt. hexyl. 
octyl, stearyl, cydobutyf, cyctopentyl and cyctohexyf. The substituted alkyl group includes the above-descrfced alkyl 
groups substituted by a substituent such as a halogen atom (e.g., -CI, -Br), a cyano group, a nrtro group, an aryl group 
(preferably a phenyl group), a hydroxy group, -N(R 16 )(R 17 ) (wherein R 15 and R 17 each independently represents a 
hydrogen atom, an alkyl group having from 1 to 14 carbon atoms or an aryl group). -COOR 18 (wherein R 18 represents 
30 a hydrogen atom, an alkyl group having from 1 to 14 carbon atoms or an aryl ^oup), -OCOR 19 or -OR 20 (wherein R 19 
and R 20 each represents an alkyl group having from 1 to 14 carbon atoms or an aryl group). 

[0092] The aryl group represented by R 12 , R 13 , R 14 or R 16 includes a mono-, cfi- or tricyclic aryl group such as a phe- 
nyl group and a naphthyt group and the substituted aryl group includes the above-described aryl groups substituted by - 
a substituent described above for the substituted alkyf group or by an alkyl group having from 1 to 14 carbon atoms. 
3s [0093] The alkenyl group represented by R 12 , R 13 . R 14 or R 15 includes a linear, branched or cydic alkenyl group hav- 
ing from 2 to 18 carbon atoms and the substituent for the substit ut ed alkenyl group includes the substftuents described 
above for the substituted alkyl group. 

[0094] The aikynyl group represented by R 1Z , R 13 . R 1 * or R 1 5 includes a linear or branched afcynyl group having from 
2 to 28 carbon atoms and the substituent for the substituted aikynyl group includes the substrtuents described above 

40 for the substituted alkyl group. 

[0095] The heterocyclic group represented by R 12 . R 13 , R 1 4 or R 15 includes a 5- or greater member ed. preferably 5- 
, 6- or 7-membered heterocyclic group, containing at least one of N, S and O. The heterocyclic group may contain a 
condensed ring and may further have a substituent described above for the substrtuted alkyl group. 
[0096] Specific examples of the compound represented by formula [g] include the compounds described in U.S. Pat- 

45 ents 3.567.453 and 4,343,891 and European Patent Nos. 109.772 and 1 09,773, and the compounds set forth below. 
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so [0097] Examples of (h) the azini im salt compound as another example of the radical activator indude the compounds 
having an N-O bond described in J P-A-63- 138345. JP-A-63-142345. JP-A-63-1 42346. J P-A-63- 143537 and JP-B-46- 
42363. 

[0038] Examples of (i) the active ester compound as stffl another example of the radical activator include irnidosul- 
fonate compounds descrbed in JP-B-62-6223 and active sulfonates descrbed in JP-B-63- 1 4340 and JP-A-59-1 74831 . 
55 [0099] Preferred examples of (j) the compound having a carbon-halogen bond as one example of the radical activator 
include the compounds represented by the following formulae 0-1] to D-4]. the carbonylmethylene heterocyclic com- 
pound having a trihalogenomethyt group represented by the following formula Q-SJ, the 44iatogerK>S<hafogenomelhyl- 
phenyOoxazole derivative represented by the following formula Q-6], and 2-halogenornethyl-phenyl-4-halogenooxa2aJe 
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J5 



derivative represented by the following formula B-7]: 



Y Y 



15-1) 



N Y N 

Y 2 

wherein X 2 represents a halogen atom. Y 2 represents -CXs 2 . -NHj, -NHR 22 . -NCrV^cr -OR 22 (wherein R 22 represents 
an alkyl group, a substituted alkyl group, an aryl group or a substituted aryl group) and R 21 represents -CX 3 2 . an alky) 
group, a substituted alkyl group, an aryl group, a substituted aryl group or a substituted alkenyl group; 

N— N 

J 1 tj " 2J 

wherein R 23 represents an alkyl group, a substituted alkyl group, an alkenyl group, a substituted alkenyl group, an aryl 
group, a substituted aryl group, a halogen atom, an alkoxy group, a substituted alkoxyl group, a nitro group or a cyano 
25 group, X 3 represents a halogen atom and k represents an integer of from 1 to 3; 

^■Ch^V D-3J 
wherein R 24 represents an aryl group or a substituted aryl group and R 25 represents 



C NR 26 Ft 27 — C— NR 2S R 27 
A If 



. N—N 



40 




4S or a halogen atom. Z 2 represents -C<«0)-. -C(=S)- or -S0 2 % R 2e and R 27 each represents an alkyl group, a substituted 
aJIwl group, an alkenyl group, a substituted alkenyl group, an aryl group or a substituted aryl group. R 28 is the same as 
R 22 in formula Q-1J, X 3 represents a hatogen atom, and m represents 1 or 2; 
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Cj^^-fCH-iCH-fc-f* 

R 30 



29 



wherein R 29 represents an aryl group which may be substituted or a heterocyclic group which may be substituted. R 30 
represents a trihatoatkyl or trihaloalkenyl group having from 1 to 3 caibon atoms, and p represents 1 , 2 or 3; 



O 

N L 



32 



[j-5J 



wherein L represents a hydrogen atom or a substrtuent represented by the formula: CO-tR^qtCXs 4 ^ Q represents a 
sulfur atom, a selenium atom* an oxygen atom, a cfiaikylmethyrlene group, an a&en-1.2-yfene group, 1 ,2-phenylene 
group or an N-R 31 group. M 1 represents a substituted or unsubstituted alkyfene or aikenylene group or a 1.2-arytene 
group, R 32 represents an atkyl group, an aralkyf group or an alkcxyaikyi group. R 31 represents a carbocydic or hetero- 
cyclic divalent aromatic group, X 4 represents a chlorine atom, a bromine atom or an iodine atom, and q=0 and r»1 or 
q-1 and r«»1 or 2; 




— CH^X' 



[j-6] 



wherein X 5 represents a halogen atom, t represents an integer of from 1 to 3, s represents an integer of from 1 to 4, 
R* 3 represents a hydrogen atom or a CH 3 .pc 5 t group, and R 34 represents an s-valent unsaturated organic group which 
may be substituted; and 



55 



88 



Page: 88 



EP0949 540A1 



R 35 



5 



CH3.yX V 




,36 



[j-7] 



u 



wherein X 6 represents a halogen atom, v represents an integer of from 1 to 3. u represents an integer of from 1 to 4, 
R 35 represents a CH^X^ group, and R 36 represents a u-valent unsaturated organic group which may be substituted. 

f5 [01 00] Examples of the compound having a carbon-halogen bond include the compounds described in Wakabayashl 
et al. Bull. Chem. Soc. Japan. 42. 2924 (1969), such as 2^henyl-4 t 6^is(tn^torcmethyQ'S4riazine. 2-<P<htorophenyl)- 
4,&^s(trichtoix>methy1)-S-triazine. 2Kp-toryf>4,6^s(trk*lorc>n^^ 2<p-methoxypherry0^.6-bis<trichlo- 
romethyI)-S-triazine, 2^2 , ,4 , ^ichlca , ophem/0^,6-bis<trich!orDmetfiyi)^ 2,4,6-ms(trichloromethyO-S-triazine. 2- 

methyiAB-blsCtrichloromethyO^trlazine, 2-n-rx>nyt<64>is(trichk)rometrryl>- and 2«(o,o^tn^oroethyi)-4.6- 

20 bis(trtehtoromethyO-S-triazlne; the compounds descrft>ed in British Patent 1,388,492. such as 2-styryt-4.6-tts(trtchio- 
romethyl^S-triazine, 2Kp-metrryfsryryl)-4,6-bis(tri^ 2-(pHTietrM?xy^iyO^,6^ls(trk^oromethyf)- 
S-triazine and 2^methoxystyryfHHarrano-6-^^ the compounds described in JP-A-53-133428 

such as 2-(4Hitethoxyriaphtho-1^ 2-{4-etho^aphtrK>-1-yiM.6^s-tnchtorome- 
thyl-S-triazine. 2-[4K2-ettaxyethyl)naprrth^ 2-C4.7-dimethoxynaphtho-1-yl)-4,&- 

25 b^trichtoromethyl-S-triaztne and 2-(acenaphtho~5-y0^.6^4richlor^^ the compounds described in 

German Patent No. 3,337,024, such as 
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the compounds descrtoed in JP-A-62-58241 , for example, the compounds set forth below: 
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20 



25 



30 



35 



40 




4S the compounds set forth befow which can be easily synthesized by one skilled in the art according to the synthesis 
method described in M.R Hutt E.F Bslager and LM. Werbd, Journal of Heterocyclic Chenmfitry Vol. 7 (No. 3), 
page 51 1 et seq. (1 970): 
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v v N — N 


A X 


N— N 
-< Q >-CCl3 


/V " v 


N — N 


c, -\ = > 


N — N 

jl \\ _ 


~. /~\ 


N — N 

II V\ 
"A 0 >-CCl3 




N— N 

— <C JJ— CC1 3 
O 




N — N 




N — N 


o- 


N — N 

<„>-«* 



CH, 
CH 3 

(V< >-CC, 3 



CH 3 
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N — N 



N— N 



CH 3 0 



CH 3 0 




3— CCI 3 

IN— N 

I >-cc 3 



N— N 



O' 



CH=CH— < >— CH 2 CI 




^ CH=CM— H \ 



CH=CH— <L J— CF 3 



N— N 



<Q^CH-CH-(. o >-CC^ 



94 



Page: 94 



EP 0949 540 A1 



°2 N ~\ == /— CH=CH— ^ 3— CCI 3 



n-C 4 H s O 
,0. 



N—N 




N—N 

r 



CH=CH— 1 \-CCl, 



On n-n 

"^O^CH^CH^ >-CC 3 

o 

V^^O-^h-CH-^ >-OC 3 
CH ° 

C i jl - n_n 




N—N 

..CH=CH— £ 3— CCI a 
^ O 



Ckx, 



N—N 

°" ^CH=CH»^ J^— CBr 3 
O 
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SO a — CBr 2 -C-Nf\= 




A 

SO2— CHBr-C-N \==/ 
ti Vh 



S0 2 — CBr 2 -C02-^~^ 
S0 2 — CBr 2 — CO z — CH 2 -^^ 




S0 2 — CBr 2 — CO a CH 3 



SO z — CC) Z — CQ 2 -^ ^ 



^n— C4H9 

S0 2 — CBr 2 — C-N 

§ V-C 4 H 9 

y n-C a H 17 

S0 2 — CCI2 — C — N 

£ V n-C 8 H 17 



SOa-CBra-C-N, 
'V- S0 2 — CCI 2 — C-N^ 
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40 

the compounds described in German Patent No. 2,641,100, such as 4-(4-methoxystyryl) -6-<3,3,3-trichloroprope- 
nyl)-2-pyrone and 4^3A5-trimetrK)xystyry1)^trichf^^ the compounds descrfced in German Pat- 

ent No. 3.333.450, for example, the compounds set forth below: 
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O 

I 1 c=c 

If 





R« 


M 


L 
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(CX 4 3 ) r 


1 


C 2 H 5 


1/ 2-phenylene 


H . 


1 


4-ccls 


2 


CHjCgHj 


1/ 2-phenylene 


H 


1 


4-CC13 


3 


C 2 H 5 


l f 2-phenylene 


H 


1 


3-CC13 


4 


CjH 5 


1,-2 -phenyl ene 


H 


1 


4-CCl 3 


5 


C 2 H S 


S-CHj-l/ 2-phenylene 


H 


0 


CCI3 


6 




1, 2-phenylene 


H 


0 


ecu 


7 


C 2 H 4 OCH 3 


1, 2-phenylene 


H 


1 


4-CCl 3 



the compounds described in German Patent No. 3,021,590. for example, the compounds set forth below: 
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Br 




[01 01 ] Examples of (k) the metal locena compound as still another example of the radical activator in the component 
40 m) include titanocene compounds described in JP-A-59-152396, JP-A-61 -1 51 1 97. JP-A-63-41 484, JP-A-2-249 and JP- 
A-2-4705. and iron-allene complexes described in JP-A-1 -304453 and JP-A-1 -1 52109. 
[01 02] Specif ic examples of the titanocene compound include 

dk^ctopentacSenyt-Ti-dichloride. cficyclopentaalenyl-Ti-bis-phenyl, dicydopentadienyt-T1-bis-2;3.4,5 1 6-pentafluor- 
45 ophen-1-yl. dicyc^entadienyl-Ti*ie-2,3.5.6-tetrafluorop^ dk^Dpertadenyl-TiHDis-2.4,6^luorophen-1" 
yl, dicydcpentai£enyl-T^i6-2 f 6^luorophen-1 -yl. dic^operrtadieny1-T»4>is-2.4Kiifluc<ophen-1 -yl, olmethytey- 
dopentaicSenyl-Ti-bis-2.3.4,5.&-pentaf lubrophen-1 -yl, dmeihytcyctopentaotef^-7^ - 
yl, dimethyi(^ctcpertadieny1-Ti-ois-2 ,4<6fluorophen- 1 -yl , bis(<^ctcperrtao5en^)-bis{2.6«rif ^ -yl)phe- 
nyi)titanium, 

so bis(cydopentac5eriy0bis[2 1 6<ffluofO^KTO^ 

b«(cyctopentac5erTy1^ts[2,6«<ifluor^^ 

bts(cyc^entarfierTyf^isfo^ 

bis(cyck)pentadien^iG[32.6Kffta 

bis(cydopentadienyQbis[2,6<Sfluoro^ 
65 bis(c^pentadieny1)bfe[2.6-^ 

bis((vdopentadieny0bis[2.6-c6nuoro^-(N4xjt^ 

bis(cycIopentadien^bts[2,6KSfluw^ 

bis(cyc!open1adienyl)bts(2,6KJff^ 
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bis(cydopertarfenyi)ttfs[2,6<ffluor^ 

bis(cydopentadienyl)bis[2.6-<fifluor ^N^ethryJpentanoytamiroJph^ 
bis(cydopertariienyl^s[2.6stfluoro^N^ 
bis(cydopertadien^bisi2,6^1uoro^N^t^^ 
5 b^<^dopentarfienyl)bls[2 f 6^liKXo-3^N^^ 
b^<^openteifienyObisp,^^ 
bls((^clopentad^nyObi6p.6<fiftuoro-3^octyteu^ 
bis(cydcpentadtenyi)bis{2,6^uof^ 
bis(cydopentacfienyf)bis{2,6^flix*^ 
70 bis(cyclopentadtenyl)btsf2.6-cfif luoro-3-<4-(1 i>entyttieptyQphenyIsuKonytan^ 
bistodopentadien^bis[2,6^luor^ 
bis(cydopentadteny1)btel2,6^uor<^ 
bis(c^opentadief^btt[2.6^iw^ 
bte(cyctopemadieriyl)b^,6^ftuo^^ 
is bls(c^dopemadtefTyQbis[2.6<im^ 
bis(cydopentadteny9bfs[2.6^^^ 
b>s(cydopentacfienyf^s[2.6<WI^^ 
bis(c^(^ertadIenyl)Ws[2,6^]Lror^ 
bis(cyctoper^ienyQbls[2,6^^ 
20 b^cyclopentadienyQbi$I2,6^uoro-3^ht^ 
bis^ctoperrtariieny^bisp.e^ 
b^cydopentadieny1)bis(2,6Hdffiuoro^^ 
bfs(cydopentacfien^bi$fc6<iftuoro 
bis(cydoperrtadieriy0bis[2,6^luoro<3^he^ 
35 bis(cydopentadieny0bis[2.6^Iuor^ 
bis(cydopentadieny0bis(2,6^w^ 
bis(cyctopentadien^bis[2,6<ffl 
bis(cyck)perrtacfeny0bK[2,6^uor^ 
bt$(cydopertfad}eny0bis[23H^ 
30 bis((vctopertacfieny0bisf2.&^w^ - 
bis(cydopentadtenyl)b'si2,6<fflu^ 
bis(cydopentarfieny0bis[2,6w*luoro^ 
bi$(cydopentadienyl^$[2,&^ 
bis(eydopantadianyf)bis[2,6^luor^ 
35 bis(cydopenladienyl^is[2,6Kiffiuoro-^^ 

brc(cydopeftiadienyf)bis[2.6^uoro^2-ei^^ 
bis(cydopentadienyf)bis[2.6<fifluDr^ 
bis(cydopentaciieny!)bis[2.6H^iJor^^ 
bs(cydopentacfieny0bisf2,6^iiO^ 
40. bis(cydoperTtac6eny0bts{2,6^liKxo-3^ 

bfs(cycfopent£uSenyI)bi8[2 .S^fluoro^cyt^e^cartxanylan^ 
bisfcydoperrtaiferryf^^^ 
bis(cydop0rrtacfiea^)bis£,6<&luoro4^ 
biE(cydopentadieny1}bi6(2,6^uaro-^^ 
45 bi$(cydopentacfieny1)bis[2,6KrrfliJW^ 
bis(cydoperitadienyQbis[2,6Kfifluaro^ 
b)6(cyclopentadienyi)bi6[2.6<iffl 
bts(cydopertedienyf^[2,6<tifliioro-3-^ 
bts{cyc^entadienirt^[2.6^uor^ 
so bis(cydopentadieny0bfeI2.6KCTuoro^ 
bis{cydopentadienyQbtsI2,6^uoro^ 
b^cydopentadieny!)bis[2,6Kfifluoro^ 
bis(cyctopentadien^bisI2,6^uaro-3^ 
bis<c^dopentadksny1)bisI2.6^uc^ 
ss bis(cydopentadfc^l)bK^.6Kffi^ 

b^cydopentadienyJ)bisp,6Kffluo^ 

bis(cydopentacfieny0bisp.6^ucK^^N^ 

bis(cydopentadienyf)bi^^ 
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bis(cyclopentacl)enyJ)bis[2^ 
bte(cydoperrtariienyObte{2.&KffliKtfo-^^ 
b^cydopentarfenyObfep,6^UQro^^ 
Ws(cydopemadienyObfet2,6^uOfo^^ 
5 bisCcydcpentadlenyObfep.e-cfftu^^ 
bis{<^opentadleny0bisl2,6^uw^ 

bts(cydopentacfienyl)bisi2,&<fifluoro-3-((4-to{uyO ami no)phenyQtitanfum f 
bis(cyctopentadien^b^2,6^iioro^2^^ 
bis(cydopentadien^b^,6<i«uotf^ 
to bis(cydoperrtadienyl)b^,^^ 

bis(cydopentarfenyQbis{2,6<Muoro^K'^^ 
bis(cycldpentacfienyl)bisfr 
bis(cydoperitadtefT^is[2,6^uo^^ 
bt$(cydopentacieny()bi$[2,6<fft^ 
is bi^cydoperrtarfen^sp.S-dffluor^ 

bis(<^dopentadieny0bfe[2,6KffhjoroO^N-^ 

bisCtydopentadlenyQbls^.S^fliKJfo^N^^ 
bistodopentadleny0bls(2,6<ifliJoro^KN 

bi$(cydopentadjenyJ)bis{2 .S^lixxo^N^iexyl^^^fimelhytpenta^^ 

bi^cyck^rrtarfienyObisp.e^liJC*^ 

b^cydoperrta^nyQbisf2,6^luoro^-{hH3^ 
25 bis(c^dc^ntadieny0bis[2,6Kfiflt^ 

bis(cydopentadien^i${2,6<ffiuoro^^ 

bis(cydoperrta£fienyf)bK[2,6<fifluoro^^ 

bi$(cydopentadienyQbis[2,6<irfIuoro 

bis(cydopsntacneny0b^.6^1uoro^KNK2-n>ethoxyem^ 
30 bis(cydopentadieny0b^,6H±^ 

bis(cydopentadieny0b^2,6<fifluor^ 

bis(cydopentadieny1)bisl2.6^ltior^ 

bis(cydopentadienyl)b^.6-difluorc>^K^ 

bis(cydcperrtadieny0b^.6<fifluoro-3^N4i9^H^ 
ss bis(cydopentadieny0bis{2,6<Jtfluoro^NK^o^ 

bts(<^op8ntad^y1)btsi2 1 6H^luc^ 

b^cydopentadienyQbis[2,6^uoro-3^N<^ 

b«(cydopentadienyi)b^2,6<ffiuor^ 

bis(cydopentadienyQbis[2,6<ffluOT^ 
40 b»(cydopentacfeny0bK(2,5<»Juoro^ 

l^<ydopentedfenyf^is{2,6<ftiuor^ 

bis(cydoperrtadwnyf^'»s[2,6<ffl 

bis(cydopentadrenyt)b)s[2,6^uor^ 

bts(<^doperrtadteny1^is[2,6^uor^^ 

bts(cydopentacfieny1)bis[2.6Kjffiuorc^ 
nium, 

bts(cydopentacSenyl)bfe[2.6Kff1uoro^NHS^ 
so bis(cydopentacfienyt)bte[2,6<ffluoro^N4^ tita- 
nium, 

bis(cydoperrt3cfienyi)bis[2,6<fcfluOT^ 
bis(cydoperTtadtenyf)bEl2,6KffIuoro 
bts(rnethy!cydopentadienyQbis[2.&4ffluor^ 
ss bisfmethyk^IopentadienyObis^ 

bis(methy1cydopentadienyQbis|2 ( 6^ 

bts(methyk^opentadienyl)bis[2.^ 

bis(tnmethytsilyHpentadienyf)b^ 
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bis(cydopemadteriyl)bis[2.6<iffl 

bSs(cyclopenta^enyl)bis[2,6^fiuoro^^hH)utythexykIiiioLl i y tsilylarnino)phenyl}titaniurn, 

bfs(c^lci38ntacSenyl^s[2.6<fifh^ .1 ,2-toiy1methylpropy1)dIn^ 

bis(c^dopenft8x&e?iyf)bis[2.6^uoro^^ 1 -yljphenyijtitanium, 

5 bisCcydcpentacSenyljbfep.e^frfliic/^^ -yt)pheny!]titanlum, 

bis(cydc^entadienyQr^[2,6<fifliJC*o-3^ -yOphenyJJtitanium, 

bis(tyClopenta£enyQbisI2.6Kffluoro^^ 

bis(cydci>errtac3ej^bisl2,6H^u^ 

bjs(cydcpentadteny1)btef2,6^fl^ 
io Ws(cyctopen^en^bi^,6^luor<>^^N^,3^hydro-1 ,2-benzinethiazolo-3-one-<1 , 1-dtaxldo>2-yt)phenyOtita- 

nium, 

bi$(tydcpentadierryT)bis{2£^ 

Ws(cydqpeniadieny0bisf2,6<lftluc* 

bis{cydopantadierT/0bisf2,6H#luc*o^ 
is b«s<cyctopertadleny0bts[2,6^i»rc-3^^^ 

bis{cyctoper«adienyr}bisf2,6<ffluoro^ ethy(H2-ch!<xobenzoyQamIna)pher(yQt)tGntum. 

bi${cydopentadierTy1)bist2,6^ 

b^c^dopertariiertyf)bis(2,6H*flL^^ 

bfe(cyctopeatadienyl)bis{2,6-c*fhjoro^ 
20 bis(cydopemadjenyl)bisfc6-<f^ 

D«s(cydoperttao1enyQbi$t2.6Kf^ 

tts(cyctoperitao1enyf)bts[2,6-cfffu^ 

bis(cydcperrtaSerry1^s[2.6^uoro^trf 

bis(cydopentarirenyl)fois[2.6"CffliJOf^ 
2S bls(cydop«ntacfienyOb«s{2.6-drfluoro-3 ^4^lorr)benzoylam*mo)phenyl]titanium. 

bis(cydcpentadienyDbis[2 1 6<fflL»^^ 

bis(cydopentadieii^bts(2 l 6«c5rl^ and 
bis((^dcpentadierryl)b»st2,6Kiflucro^ 

so [0103] More preferred examples of the radical activator in the component iii) of the present invention are 0) the com- 
pound having a carbon-halogen bond and (k) the metailocene compound, and most preferred example is the trtanocerte 
compound. 

[0104] The racScal activators in the component ni) for use in the present invention are suitably used individually or in 
combination of two or more thereof. 
35 [0105] The iii) photopdymerization initiation system tor use in the present invention may contain, if desired, a sensi- 
tizing dye as component A). As the scan exposure fight source at present a visible ray laser having a wavelength of 
from 400 to 700 nrn is superior and accordingly, a visfefe ray sensitizing dye is preferably added. A preferred example 
of the visible ray sensitizing dye is the compound represented by formula (A- 1 ) : 



40 



45 




(A-l) 



wherein R^to R 13 each independently represents a hydrogen atom, a halogen atom, an alkyl group, a substituted alkyl 
group, an aryi group, a substituted aryf group, an aikenyl group, a substituted aikenyl group, a hydroxy! group, a substi- 
tuted axy group, a mercapto group, a substituted thio group, an amino group, a substituted amino group, a substituted 
carbonyl group, a sulfo group, a sulfonate group, a substituted sutfinyl group, a substituted sutfonyl group, a phosphono 
group, a substituted phosphono group, a phosphonato group, a substituted phosphonato group, a cyano group, a nitro 
group or a silyi group, and R9 and R*o orR^ and R12 may form a ring comprising a nonmetallic atom together with the 
carbon atoms to which Rg and R 10 or R^ and R 12 are bonded; R 14 and R 1S each independently represents a hydrogen 
atom, a halogen atom, an alkyl group, a substituted alkyl group, an aryl group, a substituted aryi group, an aikenyl 
group, a substituted aikenyl group, a hydroxy! group, a substituted oxy group, a mercapto group, a substituted thio 
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group, an amino group, a substituted amino group, a substituted carbonyt group, a sulfa group, a suHbnato group, a sub- 
stituted sulfinyl group, a substituted suHonyl group, aphosphono group, a substituted phosphono group, a phosphonato 
group, a substituted phosphonato group, a cyano group, a nitro group, a sflyt group or a heterocyclic group, end R 13 and 
R 14 or R 14 and R 15 may farm a ring comprising a nonmetalfic atom together with the carbon atoms to which R 13 and 
5 R14 or R 14 and R 15 are bonded; and X 1 and X 2 each represents a cyano group or a substituted carbonyi group, and X 1 
and X 2 may be combined to each other to form a ring. 

[01 06] The alkyl group includes a linear, branched or cyclic aJkyl group having from 1 to 20 carbon atoms and specific 
examples thereof include a methyl group, an ethyl group, a propyl group, a butyl group, a pentyt group, a hexyl group, a 
heptyi group an octyl group, a nonyl group, a decyl group, an undecyl group, a dodecyl group, a trtdecyi group, a hex- 

70 adecyl group, an octadecyt group, an eteosyl group, an isopropyl group, an isobutyl group, an s-butyi group, a t-butyl 
group, an isopentyl group a neopertt/f group, a 1-methy4butyl group, en feohexyl group, a 2-ethylhexyl group, a 2-meth- 
ylhexyl group, a cyclohexyl group, a cydopentyl group and 2-rtorbornyl group. Among these, a linear aikyl group having 
from 1 to 12 carbon atoms, a branched alkyl group having from 3 to 12 carbon atoms and a cyclic aikyt group having 
from 5 to 10 carbon atoms are more preferred. 

rs [0107] As the substituerrt of the substituted alkyl group, a group comprising a monovalent nonmetaliic atom group 
excluding a hydrogen atom Is used, and preferred examples thereof include a halogen atom (e.g., -F, -Br, -CI, -n> a 
hydroxyl group, an alkoxy group, an aryloxy group, a mercapto group, an alkylthio group, an aryfthio group, an aikykJthio 
group, an arytdithio group, an amino group, an N-alkylamino group, an N,N-dlalkylamino group, an N-arylarnino group, 
an N.N-diarylamino group, an N^alkyi-N-arytsmino group, an acylaxy group, a carbamoytoxy group, an N-aikyicar- 

20 bamoyfoxy group, an N-arylcaroamoytoxy group, an N.N^ialkyte^arnoylaxy group, an N.N^aiytcarbamoytoxy group, 
an N-alkyl-N-arytcarbamoyloxy group, an alkyteuftaxy group, an aryteutfoxy group, an acylthio group, an acylarnino 
group, an N-aikylacylamno group, an N-aiylax^arrtno group, a ureido group, an W-alkyiureido group, an N'.rT-dialky- 
lureido group, an N'-arylureido group, an NMST-diarylureido group an N*-alkyl-N*-ary1ureido group, an N-aJkyturetdo 
group, an N-arylureido group, W^kyl-N-aikyturetdo group, an N'-aikyWv*-ary1 ureido group, an N^-diafcyt-N-aiky- 

25 lureido group, an N*.N*-diatkyt-N-arytureido group, an W-ary^N-aJkyfuretdo group, an iST-aryl-N-aryiuretdo group, an 
IT.N'-draryl-N-alkylureido group, an N\N'<fiaryl-N-aryturejdo group, an tf-aJkyW-aryl-N-alkyiurekto group, an rr-alkyf- 
N'-aryt-N-arytureido group, an alkoxycarbonylarnino group, an arytaxycartcnylamino group, an N-alkyi-N-aikoxycarbo- 
nytamino group, an N-alM-r^arytOKycarbc^arnino group, an N^ryt-N-aJkoxy<^utxxiy!ar™no group, an N-aryl-N-ary- 
loxycarbonyf amino group a formyl group, an acyt group, a carboxyl group, an aJkoxycarbonyi group, an aryiaxycarbonyl 

30 group, a carbamoyl group, an N-aikyl carbamoyl group, an N,hMiaIkylcarbarnoy1 group an N-aiycarbamoyl group, an 
N, N-diarylcarbamoyI group, an N-aikyt-N^rytcarbamoyl group, an aJkytsufflnyl group, an arylsuifinyl group, an aikyisul- 
fonyl group an aryfsutfony) group, a suifo group (-SO3H) and a conjugate base group thereof (hereinafter referred to as 
a sulfonato group), an alkoxysulfbnyi group, an aryfoxysutfonyi group, a sutf inamoyi group, an N-alkyisuffinamoyt group, 
an N.N-cfialkyisutfinamoyi group an N-arylsutftnamoyl group, an N,N<fiarytsulfnarnoyl group, an N-alkyl-N-aryteulfi- 

35 namoyi group, a surfamoyl group, an N-aJkylsuHamoyl group, an N. N-<fiaikyisutfarrrayl group an N-aryisulfamoyl group, 
an N.N^fiarytsuifarnoyl group, an N^kyi-N-ai^tsuifarnoyi group a phosphono group (-PO3H2) and a conjugate base 
group thereof (hereinafter referred to as a phosphonato group), a dialky^phosphono group (-P03(alkyt) 2 , wherein alkyl 
is an afcyl group, hereinafter the same), a daryiphosphono group (-P0 3 {aryf) 2 . wherein aryl is an aryl group, hereinafter 
the same), an alkylarylphosphono group (-POaCalkylXaryl)). a rranoalkyfphosphono group (-PO^alkyl)) and a conju- 

40 gate base group thereof (hereinafter referred to as an alkylphosphoriato group), a monoarylphosphono group (- 
P03H(aryi)) and a conjugate base group thereof (hereinafter referred to as an aryl phosphonato group), a phospho- 
nooxy group (-OPO3H2) and a conjugate base group thereof (hereinafter referred to as a pnosphonatooxy group), a 
dialkylphosphonooxy group (-OPC>3H(alkyl)2). a claryiphosphonooxy group (-OPC^aryOa), an alkylarylphosphonooxy 
group (-OP03(a)kyf)(aryl)), a rnonoalky^ph^rtonooxy group (-OP03H(alkyiJ) and a conjugate base group thereof 

45 (hereinafter referred to as an alkytphosphonatooxy group), a monoaryiphosphonooxy group (-OP03H(aryt)) and a con- 
jugate base group thereof (hereinafter referred to as an aiylphosphonatoaxy group), a cyano group, a nitro group, an 
aryl group, an alkenyl gnoup, an alkynyl group, a heterocyclic group and a siiyl group. 

[01 06] Specific examples of the alkyl group in these substrtuents include the above-described alkyl groups and spe- 
cific examples of the aryl group include a phenyl group, a biphenyl group, a naphthyl group, a tolyl group a xylyt group 

so a mesityt group, a cumenyt group a chlorophertyl group, a bromophenyt group, a cnlorom ethyl phenyl group, a hydrox- 
yphenyl group, a methoxyphenyl group, an ethoxyphenyl group, a phenoxyphenyl group, an acetoxyphenyt group, a 
benzoyloxyphenyl group, a methylthiophenyl group, a phenylthiophenyl group, a methylamtnophenyl group, a dimethyi- 
aminophenyl group, an acetylarninophenyt group, a carboxyphenyt group, a rnetfuxycarbonylphenyl group, an ethoxy- 
pheriylcarbonyi group, a phenoxycarbonylphenyl group, an N^rtenylcarbamoylphenyt group, a cyanophenyl group, a 

ss suWophenyl group, a surfbnatophenyl group, a phosphonophenyl group and a phosphonatophenyl group 

[0109] Examples of the alkenyl group include a vinyl group, a 1-propenyl group, a 1 -butenyl group, a cinnarnyl group 
and a 2-chloro-l-ethenyl group and examples of the aJkynyl group include an ethynyl group, a 1 -propynyl group, a1> 
butynyl group and a trimethyisilyletriynyl group. 
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[0110] R Q1 in the acyl group (R01CO-) Includes a hydrogen atom and the above-descrbed alkyl and aryl p/oups. 
Among these substituents, preferred are a halogen atom (-F, -Br, -CI, -I), an aftaxy group, an arytoxy group, an aJkytthio 
group, an arytthio group, an N-alkylarnino group, an N.N-otaicyfamirto group, an acyloxy group, an N-aJkylcarbarnoytoxy 
group, an N-arylcarbamoyloxy group, an acyl amino group, a tormyl group, an acyl group, a carboxyl group, an aJkoxy- 

5 carbonyl group, an aryloxycarbonyl group, a carbamoyl group, an N-alkylcarbamoyi group, an N,N<fialkytcarbamoyl 
group, an N- aryl carbamoyl group, an N-alhyl-N-arylcarbamoyl group, a surfo group, a suftonato group, a suttamoyl 
group, an N-aJkyisuifamoyt group, an N,N<faJkytsulfamoyl group, an N-arytsulfamoyl group, an N-alty-N-ei7»suHamoyl 
group, a phosphcno group, a phosphonato group, a olaJkytphosphono group, a eflaryfehosphono group, a monoaJkyt- 
phosphono group, an afkytphosphonato group, a monoarytphosphono group, an ary^phosphonato group, a phospho- 

10 nooxy group, a phosphonatooxy group, an aryl group and an alkenyl group. 

[0111] The heterocyclic group includes a pyridyl group and a ptpera2fnyl groupi 
[01 1 2] The silyl group includes a trfmethytalyl group. 

[01 1 3] The alkyfene group in the substituted alkyl group is a divalent organic residue resulting from eliminating any 
one of hydrogen atoms on the above-described alkyl group having from 1 to 20 carbon atoms, preferably a linear 

15 aikylene group having from 1 to 12 carbon atoms, a branched alkyiene group having from 3 to 12 carbon atoms or a 
cyclic aBcylene group having from 5 to 10 carbon atoms. Specific preferred examples of the substituted alkyl group 
obtained by combining a substrtuent and the alkyiene group include a cWorornethyl group, a bromomethyl group, a 2- 
chloroethyl group, a trif luoromethyl group, a methoxymethyl group, an tsopropoxymethyl group, a butoxyrrtethyl group, 
an s-butoxybutyl group, a metrKrcyethcxyethyl group, an allyloxymethyl group, a phenoxymethyl group, a metrrytthlome- 

20 thyl group, a tolylthiomethyl group, a pyridyferrolhyl group, a tetrametrryipperidirrylmethyi group, an N-acetyttetramethy!- 
plperidinylmethyt group a trimeihyfslrylrnethyl group, a methoxyethyl group, an ethyiamtnoemyt gjoup, a 
rtethytaminopropyl group a monahofinopropyl group, an acetyioxymethyi group; a benzoyloxymethyl group, an N* 
cydohexylcaibamoyioxyethyl group, an NiDhenykartjamcylcocyethyl group, an acetylairwwethyl group, an N-methyl- 
benzoylaminopropyl group, a 2-oxoethyl group, a 2-oxopropyf group, a carboxypropyi group, a methoxycarbonylethyl 

2s group; an aiiytoxycarbonyfbutyt group, a chlorophencocycarbonyfmetfiyl group, a carbamoylmethyt group, an N-methyl- 
carbarnoyl ethyl groqp, an N, NKlipropytcarbamcyirriethyi group, an N^metrwyphenyl)carbajTK)ylethyl group, an N- 
metriyl-N^sulfiophenyOcarbamoylmethyl group, a sulfbbutyi group, a sufforratobUyt group, a suhamoylbutyi group, an N- 
ethytsulfamoylmethyl group, an N,N-o1propyteuJ8amcylpropyl group, an N-tcrfylsutfanrwytpcopyl group, an M-methyt-N- 
(prx>sphorK)phenyi)sulfarrioyioctyl group, a phosphonobutyl group, a phosphonatohexyl group, a diethy^hosphonobutyl 

30 groups a dphenylphosphonopropyl group, a methytphosphonolxrtyl group, a methy^osphonatobutyl group, a tolyl- 
phosphonohexyl group, a toryipho^phonatohexyl group, a phosphonooxypropyl group, a phosphonatooxybutyl group, a 
benzyl group, a ph en ethyl group, an a-methyibenzyl group, a 1 -methyl-1 -phenyl ethyl group, a p-methyt>enzyl group, a 
cinnamyl group, an ally! group, a 1 ■propenyimethyl group, a 2-butenyl group, a 2-methytallyi group, a 2-methyIpropenyl' 
methyl group, a 2-propynyi group, a 2-cutynyl group and a 3-butynyi group. 

35 [01 1 4] The aryl group includes a condensed ring formed from 1 to 3 benzene rings and a condensed ring formed from 
a benzene ring and a 5-membered unsaturated ring. Specific examples thereof include a phenyl group, a naphthyl 
group, an anthryf group, a phertanthryt group, an indenyt group, an acenaphthenyl group and a fTuorenyl group, with the 
phenyl group and the naphthyl group being preferred. 

[01 1 51 The substituted aryl group includes the above-described aryl groups having a group comprising a monovalent 

40 nonmetaflic atom group exclusive of hydrogen, as a substrtuent on Die ring-forming carbon atoms. Preferred examples 
of the substrtuent include the above-described alkyl groups, substituted alkyl groups and substituerrls of the substituted 
alkyl group. Specific preferred examples of the substituted aryl group include a biphenyi group, a totyt group, a xytyl 
group, a mesityl group, a cumenyt group, a chlorophenyl group, a bromophenyl group, a fluorophenyl group, a chlo- 
rornethytphenyl group, a triftucrornethyfcrtenyt group, a hydroxyphenyl group, a methoxyphenyl group, a methoxyethox- 

48 yphenyl group, an allyloxyphenyl group, a phenoxyphenyt group, a metbytthiophanyl group, a tolytthiophenyt group, an 
ethytaminophenyl group, a cfiethylarninophenyi group, a moipholinophenyl group, an acetykxxyphenyi group, a benzoy- 
toxyphenyl group, an N^dohexytcarbamoyloxyphenyl group, an N^em/tcaibamoytox^enyl group, an acetylami- 
nophenyl group, an N^ethyibenzoylaminophenyl group, a carboxyphenyt group, a methoxycaibonytphenyl group, an 
ailyloxyc^rbonylphenyl group, a chlorophenoxyrarbonylprienyl group, a cajbarnoyfphenyl group, an N-methyfcar- 

so bamoy^phenyl group, an N.NKfipropytcarbamoylphenyl group, an f^melhoxyphen^-carbarrKjythenyl group, an N- 
methyl^-(suttopherryO<arbamo^henyl group, a suHophenyl group, a suftonatophenyl group, a sutfamoylphenyl group, 
an N-ethylsuKamoylpnenyl group, an N. N^ipropylsulfamoylphenyl group, an N-tolyteulfamayiphenyi group, an N- 
methyl-N-(phosphonophenyl)sulfamoylphenyl group, a phosphoncphenyl group, a phosphonatophenyl group, a diethyl- 
phosphonophenyl group, a dfsherryfphosphoriophenyl group, a methyfphosphonophenyl group, a methylphosphonat- 

65 ophenyl group, a tolyiphosphonophenyl group, a totyiphosprwnatophenyl group, an aSyl group, a 1- 
prcpenyfrn ethyl phenyi group, 2-butenyl phenyl group, a 2-methytallytpherryI group, a 2-methylproperiytphenyl group, a 2- 
propenyfphenyl group, a 2 -butyny (phenyl group and a 3-butynyfphenyl group. 

[0116] The alkenyl group, the substituted alkenyl group, the alkynyl group and the substituted aflcynyl group (- 
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0(Ro2)=C(Roa)(Ro4) and -C-CfRos)) which can be used Include those where Rq 2 - R03. R04 and Rog each is a group 
comprising a monovalent nonmetafDc atom group. Preferred examples of R©2, R03. P<>4 and R05 include a hydrogen 
atom, a halogen atom, an aikyl group, a substituted alky) group, an aryf group and a substituted aryf group and specific 
examples thereof include those described abova The groups R^, Rq 3 , R^ and Rqs each is preferably a hydrogen 

5 atom, a halogen atom or a linear, branched or cyclic aikyl group having from 1 to 10 carbon atoms. Specific preferred 
examples of the alkenyl group, the substituted alkertyl group, the aBcynyl group and the substituted alkynyl group include 
a vinyl group, 1-propenyl group, a 1-butenyl group, a 1-perttenyl group, a 1-hexenyl group, a 1-octenyi group, a 1-methyl- 
1 -property! group, a 2-methyl-1 -propenyl group, a 2-methyM-butenyl group, a 2-phenyM-ethenyl group, a 2-cWoro-l- 
ethenyl group, an ethynyt group, a 1 •propyrtyl group, 1-butynyl group and a phenyfethynyl group. 

to [0117] The substituted oxy group (Ro 6 0-) which can be used includes those where Roe is a group comprising a mono- 
valent nonmetaSc atom group exclusive of hydrogen. Preferred examples of the substituted cxy croup include an alkoxy 
group, an arytoxy group, an acyloxy group, a carbarnoytoxy group, an N^kylcarbanwytoxy group, an N-arylcarbamoy- 
loxy croup, an N.N«SaJkyk»rbamoyloxy group, an N,N^arylcfirbarrtoyloxy group, an N^ky^N-arytcaibamoyfoxy 
Qroup, an alkytsutfoxy group, an arylsuffoxy group, a phosphonooxy group and a phosphonatooxy group. The aikyl 

is group and the aryl group in these groups indude those described above as the aikyl group and the substituted aikyl 
group and those as the aryl group and the substituted aryl group, respectively. The acyl group (R07CO-) in the acyloxy 
group includes those where R07 is the aikyl group, substituted alky) group, aryl group or substituted aryl group 
descrbed above for R 1 to R 7 . Among those substituents, an alkoxy group, an arytoxy group, an acyloxy group and an 
arylsulfbxy group are preferred. Specific preferred examples of the substituted oxy group include a methoxy group, an 

20 ethoxy group a propyl oxy group, an isopropytaxy group, a butytaxy group, a pentytaxy group, a hexytaxy group, a 
dodecyloxy group, a benzyloxy group, an aJlyloxy group, a phenethytoxy group, a carbaxyethyioxy group, a methoxycar- 
bonytethyloxy group an etrtoxycarbcrrylethyloxy group, a rrtethaxyethoxy group, a phenoxyethoxy group, a methax- 
yethoxy ethoxy group, an ethoxyethoxyethoxy group, a moiphoHno ethoxy group a morphrtihopropytoxy group, an 
altyknyethoxyetrtoxy group, a phenoxy group, a totyloxy group, a xylytaxy group, a mes'rtylaxy group; a cumenyloxy 

2s group, a methoxyphenylaxy group, an emcxyphenytoxy &oup. a cHorophenyloxy group, a bromophenyloxy group, an 
acetytaxy group, a benzoyl oxy group, a naphthyfoxy group, a phenylsuHbnytoxy group, a phosphonooxy group and a 
phosphonatooxy group. 

[01 18] The substituted amino group including an arnido group (RoaNhh (RosXRoioJN-). which can be used, includes 
those where Rqq. R^ and B mQ each is a group comprising a monovalent nonmeiaJiic atom group exclusive of hydro- 

30 gen. R09 and Ro 10 may be combined to form a ring. Preferred examples of the substituted amino group include an N- 
alkyiamino group, an N.N-cfialkylamino group, an N-arylamtno group, an N,N-claryfamino group, an N-alkyl-N- 
arylamtno group, an acytamino group, an N-alkylacylamino group, an N-arylacyi amino group* a ureido group, an N*- 
atkyturetdo group, an isT.N'-dialkylureioo group an N'-aryluretdo group, ah tf,N%diaryIureido group, an N'^alkyl-Nr-ary- 
lureido group, an N-aJkylureido group, an N-arylurerdo group, an N'-aJkyl-N-alkytureido group, an N -alkyhN-aryturekfo 

35 group, an N'.Nr-dialkyt-N-alkylureido group an N'-alkyftf-aryJureido group, an W.N'-djalkyl-N-aJkyhjreido group, an 
N\ W^alkyl-N'-aryiuretdo group, an N'-aryi-N-alkyiureido group, an N*-aryl-N-arytureido group, an .N'^iaryt-N-alky- 
lureido group, an N*.N r -<JIaryl-N-arylurekio group, an N'-alkyKN'-aryl-N-alkylurerdo group an W-^tfkyl-N'-aryi-N-ary- 
I ureido group, an altoxycaibonylarnino group an aiylcxycarbohytamino group, an N-aJM-N^ttoxycarboriyiamino 
group, an M-aJkyl- N-aryto^carbonylarnino group, an ^aryt^-alkoxycartxjnylamino group and an N-aryl-W-aryloxycar- 

40 bonyl amino group. The aJkyl group and the aryl group in these groups include those described above as the aikyl group 
and the substituted aikyl group and those as the aryl group and the substituted aryf group, respectively. R07 of the acyl 
group (R07CO-) in the acyiamino group, the r4-alkylacyi amino group and the N-arylacylamino group is the same as 
descrb ed above. Among these, an N-aJkyiamino group, an N,N-dialky1amtno group, an N-aryl amino group and an 
acytamino group are more preferred. Specific preferred examples of the substituted amino group include a methyl amino 

4? group, an ethylamino group, a diethylamino group, a morpholino group, a piperidino group, a pyrrolidino group, a phe- 
nytamino group a benzcylamino group and an acetyl amino group. 

[01 1 9] The substituted sultbnyl group (R 01 1 -SO2-) include those where Ron is a group comprising a monovalent non- 
metallic atom group. More preferred examples thereof are an alkytsuffonyl group and an aryfsurfbnyl group. The aikyl 
group and the aryl group in these groups include those described above as the aikyl group and the substituted aikyl 
so group and those as the aryl group and the substituted aryl group, respectively. Specffic examples of the substituted sul- 
fonyl group include a butylsulfonyl group and a cMorcpherrytsutfonyf group. 

[01 20] The heterocyclic group represented by Ri or Ra includes a pyridyt group and the like described above as the 
substituent of the substituted aikyl group. 

[01 21 ] The sulfonate group (-SO3") means a conjugate base anion group of a sulfo group (-SO3H) as described above 
65 and in usual, this group is preferably used in combination with a counter cation. Examples of the counter cation include 
commonly known cations, more specifically; various oniums (e.g., ammoniums, sutfbniums, phosphoniums. iocbm'ums, 
aziniums) and metal ions (e.g.. Ma*. K+, Ca 2 *\ Zn 2 *). 

[0122] The substituted thio group (Rq 12 S-) which can be includes those where Rq 12 is a monovalent nonmetalltc atom 
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group exclusive of hydrogen. Preferred examples of the substituted thio group Include an aBcytthio group, an aryfthfo 
group, an aJkyfdrthio group, an aryldithio group and an acytthio group The alkyl group and the aryl group in these ojoups 
Include those described above as the ajkyi group and the substituted alkyl group and those as the aryl group and the 
substituted aryl group, respectively. R07 of the acyf group (R07CO-) in the acytthio group is the same as described 
5 above. Among those, an alkyrthio group and an arytthio group are more preferred. Specific preferred examples of the 
substituted thio group include a methylthfo group, an ethytthio group, a pherrytthio group, an ethoxyethytthio c/oup, a 
carboxyethytthio group and a methoxycarbonylthio group. 

[0123] The substituted carbonyt group (Rq 13 -CO-) which can be used includes those where Rq 13 is a group compris- 
ing a monovalent nonmetallic atom group Preferred examples of the substituted carbonyl group include a fermyl group, 

10 an acyl group, a carboxyl group, an aikoxycarbonyl group, an arylcxycaroonyl group, a carbamoyl group an N-afkylcar~ 
bamoyl group, an N.N^ialkylcaibanxiyf group, an N^iykttfearnoyl group, an N.N^rylcafbajnoyl group and an N- 
alkyW^ylcarbamoyl group. The alkyl group and the aryl group in these groups Include those described above as the 
alkyl group and the substituted alkyl group and those as the aryl group and the substituted aryl group, respectively 
Among those substituted carbonyl groups, a formyl group, an acyl group, a carboxyl group, an aikoxycarbonyl group, an 

is arylaxycarbonyl group, a carbamoyl group, an r^afeytcarbamoyl group, an N.N<fialkytcarbamoyf group and an N-aryl- 
carbamoyl group are more preferred, and a formyl group, an acyl group, an aikoxycarbonyl group and an aryfoxycarb- 
onyl group are still more preferred. Specific preferred examples of the substituted carbonyl group include a formyl 
group, an acetyl group, a benzoyl group, a carboxyl group, a methcocy carbonyl group, an ethoxycarbonyt group an aly- 
taxycarbonyl group, a cSmethy^tnophenytcarbonyl group, a methoxycajt»r^metrx>xycarboriyl group, an N-memylcar- 

20 bamoyl group, an Ni>henylcarbarnoyl group, an N.rMethyfcaibamoyl group and a morpholinocarbonyl group. 

[01 24] The substituted suffrryi group (Ro 14 -SO-) which can be used includes those where R^lsa group comprising 
a monovalent nonmetallic atom group Preferred examples thereof include an alkyfsulfinyl group, an arylsuffinyl group, 
a sulfinamoyf group, an N-alkylsuffinamoyf group, an N,N-c5alkylsuHinamoyl group, an N-arylsulfinamoyl group, an N,N- 
diarytsufftnamoyl group and an N-afkyl-N-arytsuffinamoyl grourx The alkyl group and the aryl group in these groups 

2S . include those described above as the alkyl group and the substituted alkyl group and those as the aryl group and the 
substituted aryl group, respectively. Among these, an alkytsuifinyl group and an arylsurfinyl group are more preferred. 
Specific examples of the substituted sutfinyl group include a hexytsuJfinyl group, a benzytsutfinyt group and a tolyisuHtnyf 
group. 

[01 25] The substituted phosphono group means a phosphono group on which one or two hydroxy! groups is(are) drs~ 
30 placed by another organic oxo group. Preferred examples thereof include a dialkytphosphono group, a diary Iphosphono 
groups an alkytarylphosphono group, a monoalkylphosphono group and a moncary^hosphono group. Among these, a 
dralkylphospnono group and a diarytphosphono group are preferred. Specific examples thereof include a diethyl- 
phosphono group, a cfibutyfphosphono group and a dipherrylphosphono group. 

[01 26] The phosphonato group (-PQ^VPQjI-r) means a conjugate base anion group derived from add fast dissoci- 
35 ation or acid second dissociation of a phosphono group (-PQ3H2) as described above. In usual, this group is preferably 
used in combination with a counter cation. Examples of the counter cation include commonly known cations, more spe- 
cifically, various oniums (e.g., ammoniums, suffoniums. phosphoniurns, iodoriums, azmiums) and metal ions (e.g.. Na*. 
K*, Ca 2 *. Zh 2 *). 

[0127] The substituted phosphonato group is a conjugate base anion group of the above-described substituted 
40 phosphono groups where one hydroxy! group is displaced by an organic oxo group. Specific examples thereof include 
a conjugate base of a monoalkylphosphono group (-PC^HCalkyf)) and a conjugate base of a rronoarylphosphono group 
(-PCbHCaryl)). 

[01 28] The heterocyclic gjoup represented by R 14 or R 15 includes a 5- or 6-membered heterocyclic group which may 
have a condensed ring. Specific examples thereof include a benzothiazofyl group, a bertzimidazolyl group and a 2,5- 
45 dioxo-3-pyrrofinyl group. 

Rg and R-io °r R 1 1 and may be combined to form a ring and the ring formed is preferably a 5- or 6-membered 
aJicyclic ring. These rings may further be condensed to each other. 

R 13 and R 14 or R 14 and R 15 may be combined to form a ring and the ring formed is preferably a 5- or 6-membered 
so alicycfic ring. 

Rg. R 12 and R 13 each is preferably a hydrogen atom. 

R 10 and R-i 1 each is preferably a hydrogen atom or an alkyl group. 

R| 4 and R 15 each is preferably a hydrogen atom, an alkyl group, a halogen-substHuted afryi group, a hydroxyl 
group, a cyano group, an alkenyl group, an aryl group, a heterocyclic group, a substituted oxy group or a substituted 
55 carbonyl group. More preferably, R 14 is a hydrogen atom, an alkyl group or a substituted oxy group and R 15 is a 
hydrogen atom. 

X 1 and X2 are preferably combined to form a ring and the ring formed is preferably a cyclic ketone. 
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[0130] Other preferred examples of the sensitizing dye as the component A) include: 

potynuclear aromatic compounds (e.g . pyrene. peryiene, triphenyfene); 

xanthome (e.g., fluorescein, eosine, erythroeirre, Rhodamine B. Rose Bengal); 

cyanines (e.g., thiacarbocyam'ne, oxacarbocyanine); 

merocya nines (e.g.. merocyanine, carbomerocyanine); 

thiazines (e.g.. thionine, methylene blue, totiodine blue); 

acridines {e g.. AcricSne orange, chloroflavia acriflavine); 

phthaJocyanines (e.g., phthalocyanine. metaJlophthaJocyanine); 

porphyrins (ag.. tetraphenyl porphyrin, metal porphyrin); 

chlorophylls (e.g.. chlorophyll. chlorophyBtn. center metal-substituted chkxopftyfl); 

metal complexes such as 
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15 

amtrraquinones (e.g., anthraquinone); and 
squaJiums (e.g., squalium). 

[0131 ] More preferred examples of the sensitizing dye as the component A) include the styryt-based dyes described 
20 fnJP-B-37-13034.suchas 



25 



30 



35 




[01 32] Another exampr© includes the cation dyes described in JP-A-62-1 43044. such as 

40 



45 



SO 
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Ph 3 B®n-C 4 H 9 
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CH 3 CH 3 
Ph 3 B®n-C 4 H 9 




N 
I 

CH 3 



I 

CH 3 



Ph 3 B®n-C 4 H 9 



[01 33} Another example includes the quinoxafium salts descrfced in JP-B-59-24147. such as 



CH 3 0 
CH 3 0 



,C 6 H 5 



CH 3 SO, 



© 



N XH 3 
CH 3 



CH30^^ N ^ CH , 



N CH 3 
I 

CH 3 



C 6 H 5 

CH 3 0 N CeH^ 



N C 6 H 5 
CH 3 



CH 3 0 




© T cio 4 Q 

*N'^CH 3 
! 

CH 3 



flM 34] Another example includes the new Methylene Blue compounds described in JP-A-64-331 04, such as 
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[0135] Another example includes the anthraqui nones described In JP-A-64-56767, such as 

15 



20 



25 




o 

35 



40 




o 



10136] Other examples include me benzaxanthene dyes described in JP-A-2-1 71 4, and 

60 

acridines described in JP-A-2-226148 and JP-A-2-226149, such as 
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so 

[01 38] Still another example includes the cyanines described in J P-B-46-42363, such as 



45 
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[0139] StiB another example includes the benzofurane dyes described in JP-A-2-63053. such as 



55 
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40 

10140) Sffll another example includes the corrugated ketone dyes described in JP-A-2-85858 and JP-A-2-216154, 
such as 

45 

SO 

ss 
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40 



[0141J Other examples are the dyes described in JP-A-57-10605. and 
azoctnnamylidene derivatives descrtoed in JP-B-2<30321, such as 



so 
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[0142] Another example includes the cyanine-based dyes described in J P-A- 1-287105. such as 
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[0145] Another example includes the merocyartine dyes represented by the following formulae (A-2) to (A-9) 
descrbedin JP-B-61-9621: 
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Q 



•N^CH-CH=C( Xc' 7 (A-2) 

R,. S ' C ~ S 

O 

Jf >CH-CH=c( J™" (A-3) 
O 

QcVoh-c H =cJx s r " (A -4> 



*10 * 



O 



CX s ^ ch * ch=c ' c 7 p (A * 5) 



0 



(^y S >CH-CH=cf\r R ^ (A-6) 



R, 6 

o 



(Tir 0 >=CH-CH=< C T R ' 7 (A " 8) 
C 1>CH-CH=C (A-9) 

AxS/ V c=s 

wherein in tbrmutae (A-4) to (A-9), X 1 0 represents a hydrogen atom, an alkyi group, a substituted aBcyl group, an alkoxy 
group, an aryl group, a substituted aryl group, an arytoxy group an aralkyt group or a halogen atom; in formula (A-3). 
Ph represents a phenyl group; and in formulae (A-2) to (A-9). R 16 . R17 and R ia . which may be the same or different, 
each represents an alkyi groun a substituted alkyl group, an alkenyl group, an aryi group, a substituted aryl group or an 
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aralkyl group. 

[01461 Another example includes the merocyanine dyes represented by the following formulae (A- 10) to (A- 12) 
described in JP-A-2-1 79643: 



70 



15 



20 




(A-10) 



(A-11) 



(A-12) 



wherein A 10 represents an oxygen atom, a sulfur atom, a selenium atom, a tellurium atom, an alkyl- or aryt-substituted 
nitrogen atom or a tfaJkyl-substituted carbon atoms. 

35 Y 10 represents a hydrogen atom, an alkyl group, a substituted alkyl group, an aryt group, a substituted aryl group, 
an aralkyl group, an acyl group or a substituted alkoxycarbonyt group. 

R 1S and R20 each represents a hydrogen atom, an alkyl group having from 1 to 18 carbon atoms or a substituted 
alkyl group having from 1 to 18 carbon atoms substituted by a halogen atom (e.g.. F; d, Br, I). R21O-. -(CHgCHaO)*- 
Rgj or the following group: 

40 



45 



50 




wherein Ffe, represents a hydrogen atom or an alkyl group having from 1 to 10 carbon atoms, and B represents a 
dialkylamino group, a hydroxyl group, an acyioxy group, a halogen atom or a nrtro group), and 
65 w represents an integer of from 0 to 4, and x represents an integer of from 1 to 20. 

J01471 Another example includes the merocyanine dyes represented by the following formula (A- 13) described in JP- 
A-2-244050: 
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s 



X 10 Al '\ 




C-Y, 



it 



(A-13) 



70 



wherein H^z **** ^23 ©ach independently represents a hydrogen atom, an alkyl group, a substituted alkyl group, an 
altaxycarbonyl group, an aryt group, a substituted aryi group or an arafcyt group. A 11 represents an oxygen atom, a sul- 
15 fur atom, a selenium atom, a tellurium atom, an alkyl- or aryt-substriuted nitrogen atom or a cfiaikyt-substituted carbon 
atom. X, 1 represents a nonmeiairtc atom group necessary for forming a 5-membered nitrogen-containing heterocyclic 
ring, 

represents a substituted phenyl group, an un substituted or substituted polynuclear aromatic hydrocarbon 
20 group or an unsubstituted or substituted heteroaromatic ring, Z 11 represents a hydrogen atom, an alky! group, a 
substituted aJky) group, an aryl group, a substituted aryl group, an aralkyl group, an alkoxy group, an alkylthio group, 
an arytthio group, a substituted amino group, an acyl group or an alkoxycarbonyl group, and Z 1n and Y t1 may be 
combined with each other to form a ring. 

25 [01 48] Specific preferred examples of the merocyanine dye represented by formula (A-13) are set forth below: 



35 



40 



45 



50 
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55 [0149] Still another example includes the merocyanine dyes represented by the fallowing formula (A-1 4) described in 
JP-B-59-28326: 
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. CH _ C ^^ 



CO-CX ° w - 



wherein Ffe* and R25. which may be the same or different, each represents a hydrogen atom, an alkyl group, a substi- 
tuted atkyl group, an aryt group, a substituted aryl group or an aralkyl group, and X 12 represents a substituent having a 
Hammetts a value of from -0.9 to +0.5. 

[01 50] Still another example includes the merocyanine dyes represented by the following formula (A-1 5) described in 
JP-A-59-89303: 



-y* 

^13 JL 0 O 



wherein and R27 each independently represents a hydrogen atom, an alkyi group, a substituted alkyl ojoup, an aryt 
group, a substituted aryl group or an aralkyl group, X 13 represents a substituent having a HammetTs a value of from - 
0.9 to +0.5. and Y 12 represents a hydrogen atom, an alkyl group, a substituted alkyi group, an aryl group, a substituted 
aryl group, an aralkyl group, an acyl group or an alkoxycarbonyl group. 

[0151] Specific preferred examples of the merocyanine dye represented by formula (A-1 5) are set forth below: 





o 



CH 3 0 | O CaH s 

CH, 



C-OC z H 5 

C 



CH 3 | O 

CH 



[01 52] Another example includes the merocyanine dyes represented by the following formula (A-1 6) described in Jap- 
anese Patent Application No. 6-269047: 
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(A-16) 



1S 

wherein R 2S , R29, R30. R 3i- R 37- Bsa and R39 each independently represents a hydrogen atom, a halogen atom, 
an alkyl group, a substituted alkyl group, an aryl group, a substituted aryl group, a hydroxy! group, a substituted oxy 
group, a mercapto group, a substituted thio group, an ammo group, a substituted amino ojoup. a substituted carbonyt 
group, a suffo group, a sulfonate group, a substituted sutfinyl group, a substituted sulfony) group, a phosphono group, a 

20 substituted phosphono group, a phosphonato group, a substituted phosphonato group, a cyano group or a nitro group, 
or Rj8 and R29, R29 and R 30 . R30 and R 31 , R^ and R37. R37 and R38 or R^ and R39 may be combined wrth each other 
to form an aliphatic or aromatic ring; R^j represents a hydrogen atom, an aDcyt group, a substituted alkyl group, an aryl 
group or a substituted aryl group; R33 represents a substituted or unsubstituted alkenytaikyl group or a substituted or 
unsubstrtuted aJkynyialkyi group; and R34 and R35 each independently represents a hydrogen atom, a halogen atom, 

25 an alkyl group, a substituted alkyl group, an aryl group, a substituted aryl group or a substituted caibonyl group. 

[01 53] Still more preferred examples of the sensitizing dye as the component A) lor use in the present invention are 
the compound represented by formula (A-1) shown above, the merocyanine dyes described in JP-B-61 -9621 , the merc- 
cyanine dyes described in JP-A-2- 179643, the merocyanine dyes descrtoed in JP-A-2-244050, the merocyanine dyes 
described in JP-B-59-2B326, the merocyanine dyes described in JP-A-59-89303 and the merocyanine dyes described 

so in Japanese Patent Application No. 6-269047. Among these, the compound represented by formula (A-1) is still more 
preferred. 

[0154] The sensitizing dyes as the component A) for use in the present invention are suitably used individually or in 
combination of two or more thereof. 

[01 55] The sensitizing dye may be subjected to various chemical modification in order to improve the properties of 

35 the photosensitive layer. For example, the sensitizing dye may be bonded with an addition polymerizable compound 
structure (e.g., acrytoyl group or methacryloyl group) by means of a covalent bond, an ionic bond, a hydrogen bond or 
the like, so that the exposed layer can have very high strength or the dye can be prevented from unnecessary deposition 
from the layer after the exposure. Also, by bonding the sensitizing dye with a trtanocene compound which is described 
layer or other radical generating part (for example, a reduction decomposable moiety such as alkyl halide. onium. per- 

40 oxide and biimidazole, or an oxidation cleavable moiety such as borate, amine, trimethylsilytmethyl. carboxyrnethyl. car- 
bonyt and imfcne), the rjhofc^ensttivity in the state where the initiation system is in a low concentration can be greatly 
increased. Furthermore, for the purpose of attaining adaptability for the processing with an (alkali) aqueous developer 
as a preferred use embodiment of the photosensitive layer according to the present invention, it is effective to introduce 
a hydrophilic moiety (an acid group or polar group such as a carboxyl group or an ester thereof, a sulfonic acid group 

4$ or an ester thereof, and an ethylene oxide group). In particular, the ester-type hydrophilic group is advantageous in that 
the compatiblity in the photosensitive layer is excellent because of its relatively hydrophobic structure, and the 
hydrophniaty increases in the developer due to generation of an acid group by the hydrolysis, in addition, an appropri- 
ate substituent may be introduced so as to improve the compatibflrty in the photosensitive layer or prevent the crystalli- 
zation. For example, in a certain photo s ensitive system, an unsaturated bond such as an aryl group or an ally! group 

50 may be very effective in the improvement of the cornpatbility, or the crystallization may be remarkably inhibited when a 
steric hindrance is interposed between the n planes of a dye by introducing a branched aJkyl structure: Furthermore, by 
introducing a phosphonic acid group, an epoxy group or a trialkoxysily) group, the adhesive property to an inorganic 
substance such as a metal or a metal oxide may be improved. Also, formation of a sensitizing dye into a polymer or the 
like may be used according to the purpose. 

ss [0156] The use form of the sensitizing dye can be freely selected according to the performance designed for the pho- 
tosensitive material, similarly to the addition polymerizable compound described above. For example, by using two 
kinds of sensitizing dyes in combination, the compatfoilrty with the photosensitive layer may be increased. In the selec- 
tion of the sensitizing dye. the molar extinction coefficient at the emission wavelength of the light source used is an 
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important factor In addition to the photosensitivity. By using dye having a large motar extinction coefficient the amount 
of the dye added may be relatively reduced and thfs Es profitable and advantageous in view of the physical properties of 
the photosensitive layer. The absotbance at the wavelength of the tight source greatly affects on the photosensitivity 
and resolution of the photosensitive layer and on the physical properties of the exposed layer. Accordingly, trie amount 

5 of the sensitizing dye added is appropriately selected taking account of these properties. For example, the sensitivity 
decreases in the region of low absorbance of 0. 1 or less. Furthermore, low resolution results due to the effect of hala- 
tion. However, the low absorbance Is rather effective, for example, in order to cure a thick film of 5 urn or more. On the 
other hand, in the region of high absorbance of 3 or more, the light is mostly absorbed on the surface of the photosen- 
sitive layer and curing of the inner part may be inhibited, as a result, in the case of. for example, a printing ptate, unsat- 

70 isfactory layer strength or poor adhesion to the substrate results. When the competition is used for a lithographic 
printing plate having a relatively thin photosensitive layer, the amount of the sensitizing dye added is preferably selected 
such that the photosensitive layer has an absorbance of from 0. 1 to 1,5, preferably from 0.25 to 1. In the case of a lith- 
ographic printing plate, this is usually from 0.05 to 30 parts by weight preferably from 0.1 to 20 parts by weight more 
preferably from 0.2 to 10 parts by weight per TOO parts by weight of the photosensitive layer components. 

is [0157] The photopofymerizable composition in the photosensitive layer for use in the present invention may further 
contain a photopoiymerization co-initiator as a component B) so as to Improve the sensitivity. Examples thereof include 
~ halogenated hydrocarbon derivatives, ketone compounds, ketooxtme compounds, organic peroxides, thio compounds, 
hexaaryibiimidazoles, aromatic onlum salts and oxhne ethers. 

[0158] Of these, a system using an oxfme ether compound is particularly preferred because it can provide good prop- 
so erties with respect to sensitivity, storabiSty. acftesion of the coating to the substrate or the like. 

[0159] Examples of the oxime ether compound which is suitably used in the present invention include the compound 
represented by the following formula (E): 

25 

^N-C-C=N-0-R 53 (£) 
R 57 R 55 

30 4 

wherein R 52 and Ft 53 , which may be the same or different, each represents a hydrocarbon group which may have a sub- 
strtuent or may contain an unsaturated bond, or a heterocycfc group; 

R 54 and R 55 . which may be the same or different each represents a hydrogen atom, a hydrocarbon group which 
38 may have a substrtuent or may contain an unsaturated bond, a heterocyclic group, a hydroxy! group, a substituted 
oxy group, a mercapto group or a substituted thio group, and R 5 * and R 55 may be bonded with each other to form 
a ring and represent an alkytene group having from 2 to 8 carbon atoms, which may contain -O. -NR 56 -. -O-CO-. 
-NH-CO-. -S- and/or -SO a - on the Gnking main chain of the ring; and 

R 56 and R 57 each represents a hydrogen atom, a hydrocarbon group which may have a substituent or may contain 
to an unsaturated bond, or a substituted carbonyl group. 

[01 80] Specific examples thereof include the following compounds described in J P-A-8-202035, however, the present 
invention is by no means limited thereta 
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CH 3 . 
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[0161] The crime ether compound is more preferably a compound represented by the following formula (I): 
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V FT 5 Ar 
\ I I 

n— c— c=n— o— z—y— x 



(I) 



R 4 



to wherein R 1 to R 4 each represents an aikyl group or an aryl group, Ar represents an aryl group. R 1 and R 2 or R 3 and R 4 
may be combined to each other to form a ring, Z represents a riydrocan^n-containing divalent linking group which may 
have a substrtuent, and Y represents a divalent linking group containing at least one of the foHowing groups or a single 
bond: 



o 

IE 

-c- 



o 
II 

-s- 
(I 
o 



R 
I 

-N- 



or 




N — 



-N 




wherein R 5 represents a hydrogen atom, a hydrocarbon group which may have a substrtuent or may contain an unsatu- 
rated bond, a carbonyl group or a suHonyf group; R 5 to R 8 , which may be the same or different, each represents a hydro- 
carbon group which may have a substrtuent or may contain an unsaturated bond; T represents a monovalent anion 
comprising a halogen atom or a monovalent sulfonate anion; and X represents a group having an addition poJymeriza- 
ble group represented by the following formula (l-a): 

(D) n — C=C— r 3 (l-a) 



wherein D represents 



? . y = \_ -c= c - 

-c- \_J— ■ -o- • X , 



r 1 to r 3 , which may be the same or different, each represents a hydrogen atom, a methyl group, an ethyl group, a phenyl 
group, a halogen atom, a cyano gjoup or -C^aC^-OR 9 ; n represents 0 or 1, provided that when n is 0, r 1 to r* are not a 
hydrogen atom at the same time; t 4 and r 5 . which may be tha same or different each represents a hydrogen atom, a 
methyl group, an ethyl group or a phenyl group; and R 9 represents an alky! group or an aryl group. 
[01 62] Specific examples thereof include the following compounds described in Japanese Patent Application No. 9- 
40964, however, the present invention is by no means limited thereto. 
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[01 63) The co-initiator may also be subjected to various chemical modifications so as to improve the properties of the 
30 photosen s itive layer, similarly to the sensitizing dye described above. For example, a sensitizing dye, titanocene, an 
addition poiymerizabte unsaturated compound or other radical generation part may be bonded; a hydrophiOc moiety, a 
substituent far the improvement of compatfctfity or for the inhibition of crystallization, or a substttuent for the improve- 
ment of adhesion may be introduced; or formation into a polymer may be used. 

[0184] Those photopofymerization co-initiators may be used either individually or in combination of two or more 
is thereof. The amount of the polymerization co-initiator used is from 0. 1 to 50 wt%, preferably from 0. 5 to 30 wt%. based 
on all components. 

[01 65) In addition to those fundamental cornponerrts of the photcpolymerizable composition constituting the photo- 
sensitive layer for use in the present invention described in the foregoing, a sfight amount of th&rrropo!ymerizabon 
inhtxtor is preferably added so as to inhibit unnecessary thermopdymerizafion of the polymerizable ethyl en icalty 

40 unsaturated compound during preparation or storage of the photosensitive composition. Suitable examples of the ther- 
mopolymertzaUon tnhfortor include hydroquinone, r>-me1hoocypheno1. di-t-butyl-p-cresol, pyrogallof , t-butyl catechol, ben- 
zoquinone, 4.4'-thiobis(3-methy1^-t-tHityf phenol). 2,2-methy1enebis(4-nratry^^ and N- 

nitrosopheriylhydrcocyarnine primary cerium salt The amount of the thenropolymerization inhibitor added is prefer ably 
from about 0.01 wt% to about 5 wt% based on the weight of the entire composition. If desired, a higher fatty acid deriv- 

45 atrve such as beherdc acid or behenic acid amide may be added and aBowed to localize on the surface of the photosen- 
sitive layer in the process of drying after the coating, so as to prevent polymerization inhibition by oxygen. The amount 
of the higher fatty acid derivative added is preferably from about 0.5 to about 10 wt% based on the entire composition. 
Furthermore, a dyestuff or pigment may also be added tor the purpose of coloring the photosensitive layer. Examples 
of the coloring agent include pigments such as pmhaiocyanine-based pigment azo- based pigment carbon black and 

so titanium oxide; Ethyl Violet Crystal Violet, azo-based dyes, anthraquinone-based dyes and cyanine-based dyes. The 
amount of the dyestuff or pigment added is preferably from about 0.5 to about 5 wt% based on the entire composition. 
In addition, in order to improve the physical properties of the cured coating, an inorganic filler or other known additives 
such as plasticizer may also be added. 

[01 66] Examples of the plasticizer include dioctyl phthafate. didodecyl phthalate, triethytene glycol dcaprytate, dime- 
55 thyl glycol phthalate. tricresyl phosphate, dioctyl adtpate. dibutyl sebacate and triacetyf glycerin, and when a binder is 
used, the plasticizer may be added in an amount of 10 wt% or less based on the total weight of the ethylenic compound 
and the binder. 

[01 67] Furthermore, for the purpose of improving the layer strength (press life) which is described later, a LTV initiator 
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or a thermal cross-Bntang agent may also be added to intensify the effect of heating or exposure after the development 
[01 68] In addition, an addffive or irrtertayer for improving the adhesion between the photosensitive layer and the sup- 
port or for increasing the development separability of the unexposed photosensitive layer may be added or provided. 
For example, by adding or undercoating a compound having a diazonium structure or a phosphonic compound, which 

5 exhibit a relatively strong interaction with the substrate, the adhesion can be Improved and the press He can be pro- 
longed. On the other hand, when a hydrophilic polymer such as a poJyacryfic acid or a polysulfonic acid is added or 
undercoated, the deveiopabilrty of the non-image area is improved and the scumming can be improved. 
[0169] - The photopoJymerizabie composition of the present invention is usually used by coating it on a support In coat- 
ing the photopoiymerizable composition of the present Invention on a support, the composition is dissolved in an 

io organic solvent of various types before use. Examples of the solvent used here include acetone, methyl ethyl ketone, 
cyctohexane, ethyl acetate, ethylene dicNoride, tetrahydrofuran, toluene, ethylene glycol monomethyl ether, ethylene 
glycol monoethyf ether, ethylene glycol dimethyl ether, propylene glycol monomethyl ether, propylene glycol monoethyt 
ether, acetylacetone, cyclohexanone. diacetone alcohol, ethylene glycol monomethyl ether acetate, ethylene glycol 
ethyl ether acetate, ethylene glycol monoisopropyi ether, ethylene glycol monobutyl ether acetate, 3-mmhoxypropanol, 

is methoxymethoxyethanol, dlethylene glycol monomethyf ether, olethyfene glycol monoethyf ether, di ethylene glycol 
dimethyl ether, diethytene glycol diethyl ether, propylene glycol monomethyl ether acetate, propylene glycol mono ethyl 
ether acetate. 3-methoxypropyt acetate, N.N^methylfbrmamide, dimethyl sulfoxide, y-butyrolactone, methyl lactate 
and ethyl lactate. These solvents may be used inoSviduafy or In combination. The sofid concentration in the coating 
solution is suitably from 2 to 50% by weight The coverage thereof is, in terms of the weight after drying, preferably from 

20 about 0.1 to about 10 g/m 2 , more preferably from 0.5 to 5 g/m 2 . 

[0170] An appropriate coverage of the photosensitive layer on the support is preferably selected according to the use 
end because it has an effect mainly on the sensitivity and ctevetcpabUrty of the photosensitive layer, and the strength 
and press life of the exposed area If the coverage is too small, unsatisfactory press life results, whereas if it excessively 
targe, the sensitivity decreases and the exposure takes a long time, moreover, the time is disaoVaritageously longer 

25 than the development time For the scan exposure-type lithographic printing plate as a main object of the present inven- 
tion, the coverage ts, in terms of the weight after drying, preferably from about 0.1 to about 10 g/m 2 , more preferably 
from 0.5 to 5 g/m 2 . 

Support 

30 

[01 7t] In order to obtain a rrthographic printing plate as one of main objects of the present invention, the above- 
described photosensitive layer is preferably provided on a support having a hydrophilic surface. As the hydrophilic sup- 
port conventionally known hydrophific supports for use in the lithographic printing plate can be used without any limita- 
tion. The support used is preferably a dimensionalfy stable, plate-like material. Examples thereof include paper, paper 

35 laminated with plastic (e.g.. polyethylene, polypropylene, polystyrene), metal sheet (eg. , aluminum, zinc copper), plas- 
tic fflm (e.g.. cellulose diacetate. cellulose triacetate, celutose propionate, cellulose butyrate. cellulose acetate butyrate, 
cellulose nitrate, polyethylene terephthaiate. polyethylene, polystyrene, polypropylene, polycarbonate, polyvinyl acetal), 
and paper or plastic ffim laminated with or having evaporated thereon the above-described metal. If desired, the surface 
of the support may be subjected to an appropriate known physical or chemical treatment so as to impart hydrophilicity 

40 or improve the strength. 

[01 721 Among those supports, paper, polyester film and aluminum sheet are preferred, and aluminum sheet is more 
preferred because this is dimerisionalty stable and relatively inexpensive and can provide a hydrophilic or highly strong 
surface by an appropriate surface treatment. Furthermore, a composite sheet obtained by bonding an aluminum sheet 
on a polyethylene terephthaiate film descnoed in JP-B-48- 18327 is also preferred. 

45 [01 73] The aluminum plate is suitably a pure aluminum sheet or an alloy sheet mainly comprising aluminum and con- 
taining a trace amount of dissimiar elements. Also, a plastic film laminated with or having evaporated thereon aluminum 
may be used. Examples of the dissimilar element contained in the aluminum alloy include eiicon, iron, manganese, 
copper, magnesium, chromium, zinc, bismuth, nickel and titanium. The dissimilar element content in the alloy is 1 0 wt% 
or less. In the present invention, pure aluminum is preferred, however, it is difficult in view of the smelling technology to 

so prooXice a completely pure aluminum and therefore, an aluminum containing a trace amount of dissimilar elements may 
be used. As such, the aluminum sheet for use in the present invention cannot be speciied about its composition and 
may be appropriately selected from conventionally known aluminum sheet materials. The aluminum sheet for use in the 
present invention has a thickness of approximately from 0.1 to 0.6 mm, preferably from 0. 15 to 0.4 mm, more preferably 
from 02. to 0.3 mm 

5$ [01 74] In the case of a support having a metal surface, particularly aluminum surface, the support is preferably sub- 
jected to a surface treatment such as surface roughening (graining), soaked in an aqueous solution of sodium silicate, 
potassium fluorozirconate or phosphate, or anodic oxidation. 

[01 75] The surface roughening of the aluminum sheet is performed by various methods, for example, by a method of 
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mechanically roughening the surface, a method of electrochemfcally dissolving and roughening the surface or a method 
of chemically dissoMng the selected surface, tn the mechanical surface roughening, a known method such as bat pol- 
ishing, brush polishing, blast polishing or buff polishing may be used. The electrochemical surface roughening may be 
performed by passing an alternating current or direct current through the electrolytic solution such as hydrochloric acid 
5 or nhric add Both of these surface roughening treatments may be used in combination as disclosed tn JP-A-54-63902. 
In advance of the surface roughen trig treatment of the aluminum sheet decreasing whh, for example, a surface active 
agent an organic solvent or an alkaline aqueous solution may be performed, if desired, to remove the rolling oil on the 
surface. 

[0176} An aluminum sheet subjected to surface roughening and then to soaking in an aqueous sodium silicate solu- 
to tion is preferably used. Furthermore, an ajurnlnum sheet subjected to anocSc oxidation and then to soaldng In an aque- 
ous alkali metal silicate solution described in JP-B-47-5125 is suitably used. The anodic oxidation is performed by 
passing a current using the aluminum sheet as an anode in an electrolytic solution comprising, for example, an aqueous 
or non-aqueous solution of an inorganic acid such as phosphoric acid, chromic acid, sulfuric acid or boric acid, or an 
organic add such as oxalic acid or sulfamic acid. These aqueous or non-aqueous solutions may be used inrJvidualy or 
is in combination of two or more thereof. 

[0177] The sllcate electrodeposition descrtoed in U.S. Patent 3,658,662 Is also effective. 

[0178] The surface treatment where the abcve-descrfced anodic oxidation and sodium silicate treatment are com- 
bined with a support subjected to electrolysis graining, disdosed in JP-B-46-27481, JP-A^52-58602 and JP-A-52- 
30503 is also effective. 

20 [0179] A support subjected in sequence to mechanical surface roughening, chemical etching, electrolysis graining, 
anodic oxidation and sodium silicate treatment disdosed In JP-A-56-28893 is also preferred. 
[0180] A support subjected to, after the above-described treatments, undercoafing with a water-soluble resin such as 
a polymer or copolymer having a polyvinyl phosphoric acid or a sulfonic add on the side chain or a polyacrylic add, or 
with a water-soluble metal salt (e.g„ zinc borate), a yellow dye or an amine salt, is also preferred. 

25 [01 81 J A sol-gel treated substrate having conjugation-bonded thereto a functional group capable of causing adcfi tion 
- reaction by radicals described in Japanese Patent Appication No. 5-304358 is also preferred. 

[0182] A substrate obtained by providing a water resistant hydrophiltc layer as the surface layer on a support which 
may be any, is also preferred. Examples of the surface layer include a layer comprising an inorganic pigment and a 
binder described in US. Patent 3,055.295 and JP-A-56-13168, a hydroprtilic swelling layer described in JP-Ar9-80744, 

30 and a sol-gel coating comprising titanium oxide, polyvinyl alcohol and a siQdc acid described in Japanese Published 
Unexamined International Application No. 8-507727. 

[01 83] These hydrophilization treatments are performed not only to render the support surface hydrophific but also to 
prevent harmful reaction of the photocolymerizabte composition coated thereon and at the same time to improve the 
adhesion of the photosensitive layer. 

35 

Protective Laver: 

[0184] The scan exposure-type Sthographic printing plate which is a preferred embodiment of the present invention 
is usually exposed in an atmospheric air. Accordingly, a protective layer is preferably provided on the photopolymeriza- 

40 ble composition layer. The protective layer prevents a low molecular compound such as oxygen or a basic substance 
present in an atmospheric air, which inhibits the image formation reaction caused by the exposure in the photosensitive 
layer, from mixing into the photosensitive layer and thereby enables the exposure in an atmospheric air. To this purpose, 
the protective layer is required to have a low permeability to low molecular ccrnpouncte such as oxygen. Furthermore, 
it is preferred that the protective layer does not substantially inhibit the trartsrrittance of light used for the exposure, has 

45 excellent adhesion to the photosensitive layer and can be easily removed at the development after the exposure. Tech- 
niques for obtaining such a protective layer have heretofore been proposed and are descrtoed tn detail, for example, in 
US. Patent 3.458,311 and JP-A-55-49729. The material which can be used for the protective layer is preferably a 
water-soluble polymer compound having relatively excellent crystaJltnity. Specifically, water-soluble polymers such as 
polyvinyl alcohol, polyvinyl pyrrolidone. ackfic celluloses, gelatin, gum arabi and polyacrylic acid are Known. Among 

so these, when polyvinyl alcohol is used as a main component most preferred effects can be attained in view of the fun- 
damental properties such as oxygen cutting property or development separability. The polyvinyl alcohol for use in the 
protective layer has the oxygen cutting property and water solubility required, accordingly, as far as it contains an 
un substituted vinyl alcohol unit, the polyvinyl alcohol may be partially substitute by an ester, ether or acetal. Also, the 
polyvinyl alcohol may partially have another copolymer component Examples of the polyvinyl alcohol indude those 

ss hydrolyzed at a ratio of from 71 to 1 00% and having a molecular weight of from 300 to 2,400. Specific examples thereof 
include PVA-105. PVA-110. PVA-117, PVA-117H, PVA-120. PVA-124. PVA-124H, PVA-CS. PVA-CST, PVA-HC. PVA- 
203, PVA-204, PVA-205. PVA-210; PVA-217, PVA-220. PVA-224, PVA-217EE, PVA-217E, PVA-220E. PVA-22E, PVA- 
405, PVA-420, PVA-613 and L-8, al produced by Kuraray 
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[0185] The components (selection of PVA, use of additives) and coaled amount of the protective layer are seeded 
taking account of the oxygen cutting property, development separability, fogging property, adhesion and scratch resist- 
ance, tn general, as the hydrolysis ratio of PVA used (namely, the content of unsubstituted vinyl alcohol unit in the pro- 
tective layer) is higher and the layer thickness is larger, the oxygen cutting property is more Intensified and this is 

5 advantageous in view of sensitivity. However, if the oxygen cutting property ts intensiied to an extreme extent, unnec- 
essary polymerization reaction occurs during the production or stock storage or urtdesired fogging or thickening of the 
Image line is Disadvantageous iy caused. The adhesion to the image area and the scratch resistance are also very 
important in view of handing of the plate. More specifically, when a hydrophffic layer comprising a water-soluble poly- 
mer is laminated on a lipophilic polymerization layer, the coating is readily stnpped due to the insufficient adhesive 

w strength and the area from which the coating is stripped is subject to defects such as curing failure due to polymeriza- 
tion inhibition by oxygen. To solve this problem, various proposals have been made with an attempt to improve the 
adhesive property between these two layers. For example, US. Patents 292,501 and 44,563 disclose a technique of 
mixing from 20 to 60 wt% of an acryl-based emulsion or a water-insoluble vinyl pyrrolidone-vinyl acetate copolymer in 
a hydrophific polymer mainly comprising polyvinyl alcohol and coating it on a polymerization layer, thereby obtaining a 

is sufficiently high adhesive property. Any of these known techniques can be appied to the present invention. The coating 
method of such a protective layer is described in detail, for example, in US. Patent 3,458,31 1 and JP-A-55-49729. 
[0186] The protective layer may further be imparted with another function. For example, by adding a coloring agent 
(e.g.. water-soluble dye) having excellent transmittance of light at from 350 to 450 nm used tor the exposure and capa- 
ble of efficiently absorbing fight at 500 nm or more, the safefight adaptability can be more improved without causing arty 

so reduction in the sensitivity. 

[0187] The lithographic printing original plate (photosensitive material) according to the present Invention exhibits par- 
ticularly excellent properties in the plate-making process by scan exposure. 

[0188] The general scan exposure method is described, for example, Yoshihiro Bukida (supervisor), Hikari Printer 
Sekkei fDesion of Photo-Printer). TRIKEPPS (1985). More specifically, a light formed into a beam (usually from a few 

2S to tens of microns) is used as the light source. The main scanning is applied on the original plate in a certain direction 
and the raser scanning is applied in the direction perpendicular thereto, thereby exposing the entire plate. At the time, 
ON-OFF of the exposure is controlled according to the image information to perform the imagewise exposure. For 
achieving an imagewise exposure having higher resolution, a beam having a smaller radius must be used. In this case, 
in order to draw an image on the entire plate having a large area within a short time, the scanning rate must be elevated 

30 and/or the number of beams must be increased. For achieving a practical exposure time in a scan exposure system, 
the exposure time on respective points of the photosensitive material is usually as small as micro seconds or less. To 
this purpose, a high power light source capable of continuous oscillation must be used as the light source so that an 
exposure energy quantity large enough to the photosensitivity of the photosensitive material can be gained. As such a 
light source, various lasers capable of continuously oscillating from the visible light region to the infrared ray region 

35 (e.g., Ar, FD-YAG. He-Ne. LD. YAG) can be used at present In the case of photDpolymerization system, a vistte light 
source having an output of approximately from tens to hundreds of mW such as Ar ion laser (488 nm) and FD-YAG (532 
nm), is selected from the standpoint of balance between the photosensitivity and the power of a laser which is available 
at a low cost However, as is apparent, the desired effect of the lithographic printing original plate of the present inven- 
tion does not depend on the kind or wavelength of the light source and even in the scan exposure conditions of using, 

40 for example, a light source having a shorter wavelength (e.g., blue and/or ultraviolet laser), a light source having a 
longer wavelength (e.g.. red. infrared laser) or another light source, the effect can be similarly obtained. In recent years, 
development of short wave semiconductor lasers (ag.. blue and/or ultraviolet) using a GaN-besed material is aggres- 
sively proceeding and the original plate of the present invention can be suitably used for the scan exposure using such 
a laser. 

46 [0189] The photopotymerizable composition of the present invention can also be used for normal photopolymerization 
reaction. Furthermore, the photopolymerizable composition can be versatilely used, for example, for the photoresist in 
the manufacture of a printing plate or a printed board. 

[01 90] The photosensitive material using the photopolymerizable composition of the present invention is imagewise 
exposed and then the unexposed area of the photosensitive layer is removed by a developer to obtain an image. When 

so the photopolymerizable composition is used in the manufacture of a lithographic printing plate, a developer described 
in JP-B-57-7427 is preferably used The developer is suitably an aqueous solution of an inorganic alkali agent such as 
sodium silicate, potassium silicate, sodium hydroxide, potassium hydroxide, lithium hydroxide, sodium tertiary phos- 
phate, sodium secondary phosphate, ammonium tertiary phosphate, ammonium secondary phosphate, sodium meta- 
silicate, socfium bicarbonate and aqueous ammonia, or an aqueous solution of an organic alkali agent such as 

55 monoethanolamine and cfiethanolamine. The alkali agent is added such that the solution has a concentration of from 
0. 1 to 10 wt%, preferably from 0.5 to 5 wt%. 

[0191] The above-described alkaline aqueous solution may contain, if desired, a small amount of a surface active 
agent or an organic solvent such as benzyl alcohol, 2-phenoxyethanol or 2-butaxyethanol. Examples thereof include 
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those described in US. Patents 3,375.171 and 3,615,480. Furthermore, the developers described In JP-A-50-26601, 
JP-A-56-54341, JP-B-56-39464 and JP-B-56-42860 are also exceltent 

[0192] En the piate -making process of the lithographic printing original plate of the present Invention, the entire surface 
may be heated, if desired, before or during the exposure or between the exposure and the development This healing 

s is advantageous in that the image formation reaction in the photosensitive layer is accelerated, the sensitivity and press 
fife are improved, and the sensitivity fs stabilized. Furthermore, for the purpose of improving the image strength or press 
life, it is effective to subject the developed image to entire heating or entire exposure. Usually, the heating before the 
development is preferably performed under a mild oondtion of 150°C or less, if the temperature is excessively high, 
even the non-image area is cSsadvantageousiy fogged. The heating after the development uses a very severe condition 

io of usually from 200 to 500°C. ff the temperature is low, a sufficiently high effect of strengthening the image cannot be 
obtained, whereas if it is excessively high, there arise problems such as deterioration of the support or thermal decom- 
position of the image area. 

[0193] The present invention is described fn greater detail below by referring lo Synthesis Examples, Examples and 
Comparative Examples; however, the present invention should not be construed as being limited thereto. 

1S 

SYNTHESIS EXAMPLE 1 
Polvurethan e Resin (9QV 

20 [01 94] In a 500 mt-volume three-necked round bottom flask equipped with a condenser and a stirrer, 12. 1 g (0.09 mot) 
of 2,2-bis(hydroxymethyOpropfonlc acid and 20.0 g (0.01 mol) of a dfo) compound (hydroxyl group value; 56.9 
mgKDH/g) of Compound No. 5 were dissolved in 100 ml of N.fSKdimethylacetamide. Thereto, 20.0 g (0.08 mol) of 4,4 - 
dfphenytmethane dtisocyanate and 3.4 g (0.02 g) of hexamethytene oTtsocyanate were added. The resulting mixed solu- 
tion was heated while stirring at 100*C for 5 hours and then diluted with 200 ml of N.NKfmethyHbnriamide and 400 ml 

2S of methyl alcohol. The reaction solution was charged into 4 X of water while stirring to deposit a white polymer. This pol- 
ymer was separated by f Stration, washed with water and dried in a vacuum, as a result, 45 g of the objective polymer 
was obtained. 

[01 95] The polymer was measured on the molecular weight by gel permeation chromatography (GPC) and the weight 
average molecular weight (on a polystyrene basis) was found to be 50.000. Also, the carboxyl group content (acid 
30 value) was measured by titration and found to be 1 .40 meq/g. 

SYlSfTHESlS EXAMPLE 2 

Polvurethane Resin (91) : 

35 

[01 96] 1 8. 1 g (0. 1 4 mol) of 2,2*is(hydraxyTTiethyi)propior»c acid and 80.0 g (0.02 mol) of a cSol compound (hydroxyl 
group value: 56.9 mgKOHfe) of Compound No. 5 were dissolved in 100 ml of N.N^imethyIacetamide. The reaction and 
the processing subsequent thereto were performed in the same manner as in Synthesis Example 1 using 38.0 g (0.16 
mol) of 4,4'-diphenylmethane dtisocyanate. As a result 80 g of the objective polymer was obtained. The polymer was 
40 measured on the molecular weight by GPC and the weight average molecular weight (on a polystyrene basis) was 
found to be 200.000. Also, the carboxyl group content (acid value) was measured by titration and found to be 1.30 
meq/g. 

[0197] Other pofyurethane resins described as specific examples can also be synthesized using a diisocyanate com- 
pound and a diol compound shown above in the same manner as in Synthesis Examples 1 and 2. 
45 [0198] Polyurethane resins 92, 96. 98 and 1 00 used in the Examples were measured on the weight average molecular 
weight Mw in the same manner as above, and the results are shown below. 



50 


Polyurethane Resin 


Mw 




(92) 


80,000 




(96) 


75.000 


SS 


(98) 


90.000 




(100) 


100.000 
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EXAMPLE 1 AND COMPARATIVE EXAMPLE 1 

[0199] A 0.30 mm-thick aluminum sheet was subjected to graining of the surface thereof using a nylon blush and a 
water suspension of 400-mesh pumice stones and then thoroughly washed with water. Thereafter, the sheet was 

s etched by dipping it in a 1 0 wt% aqueous sodium hydroxide solution at 70°C for 60 seconds, washed with Hewing water, 
neutralizatiorv-washed with a 20 wt% nitric acid and further washed with water. The resulting sheet was subjected to 
electrolysis surface roughening treatment using a sirtewaveform alternating current under conditions of Va = 12.7 V in 
a 1 wt% aqueous nitric acid solution with an anode time electricity quantity of 1 60 coutorrfcAJrn 2 . At this time, the surface 
roughness was measured and found to be 0.6 pm (Ra indication). Subsequently, the sheet was desmutted by dipping 

io n in a 30 wt% aqueous sulfuric acid solution at 55*C for 2 minutes and then subjected to anodic oxidation in a 20 wt% 
aqueous sulfuric add solution at a current density of 2 AAJm 2 for 2 minutes to give an anodic oxide film having a thick- 
ness of 2.7 g/m 2 . 

{0200] On the thus-treated aluminum sheet, a photosensitive composition having the following composition was 
coated and then dried at 80°c for 2 minutes to form a photosensitive layer. 

15 

Composition (A) of Photosensitive Layer 
[0201] 



20 





Pentaerythritol tetraacrylate 


1.5 g 




Binder shown in Table 1 


2.0 g 


25 


Dye-1 


0.1 g 




S-1 


0.2 g 




Fluorine-based nonkxiic surface active agent 


0.03 g 


30 


Copper phthaJocyanine pigment (organic polymer dispersion) 


0.1 g 




Methyl ethyl ketone 


20.0 g 




Propylene glycol monomethyi ether acetate 


20.0 g 




Dry coated weight 


1.5 g/m 2 



35 



[0202] On the thus-formed photosensitive layer, a 3 wt% aqueous solution of polyvinyl alcohol (saponification degree: 
86.5-69 moi%, polymerization degree: 1 .000) was coated to have a dry coated weight of 2 g/m 2 and dried at 100*C for 
2 minutes. 

40 [0203] Then, a step tablet (manufactured by Fuji Photo Rim Co.. Ltd.) in which the intensity of light attenuates by 1/1 .4 
every one step elevation was tightly contacted onto the surface of the photosensitive Bthographk: printing original plate 
obtained above and exposure was appBed thereon for 30 seconds while adjusting the intensity of light such that the fflu- 
minartce on the photosensitive layer surface was 0.01 32 mW/cm 2 . 

[0204] The visible light used was a monochromatic tight from a xenon lamp ight source, applied through Kento Opti- 
cs cai Filter BP-49. 

[0205] Thereafter, the sheet was heated at 100°C for 1 minute and developed by dipping it in the following developer 
at 25*C for 20 seconds. 



1 K Potassium sBicaie 


30g 


Potassium hydroxide 


15 g 


CiaHarCeKi-O-CsH^SQaNa 


ag 


Water 


1.000 g 



[0206] The resulting sheet was evaluated on the fblowing items and the results obtained are shown in Table 1. 
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Sensitivity : 

[0207] The sensitivity was shown by the dear part step number of the step tablet The higher the step number, the 
higher the sensitivity 



TABLE 1 





Binder 


Sensitivity, Step of Clear 
part 


Example 1 

Comparative Example 1 


potyurethane resin (90) 
B-1 


5.0 
5.0 



IS EXAMPLE 2 AND COMPARATI VE EXAMPLE 2 

10208] Photosensitive lithographic printing plates were manufactured in the same manner as in Example 1 and Com- 
parative Example 1 , then scan-exposed by a scan exposure system using a 75 mW air cooled argon laser light source 
in an exposure amount shown in Table 2, developed with the developer shown above for 20 seconds, and washed with 
20 water. Thereafter, a gum solution obtained by two -fold diluting a protective gum GU-7 (produced by Fuji Photo Rim Co.. 
Ltd.) with water was coated by means of a sponge and then dried. 

[0209] The thus-obtained printing plates each was subjected to printing in a printer. SOR-KZ manufactured by HEI- 
DELBERG, and the press life and the fogging on the non-image area were evaluated. The results are shown in Tables 
2 and 3. 

25 

Press life: 

[021 0] Evaluated by the number of sheets printed until thinning of the line work part was started on the printed matter. 
so Fbooino Property: 

(021 1] Evaluated by visually observing scumming in the non-image area of the halftone image part on the printed mat- 
ter. 

3$ 

TABLE 2 





Binder 


Press Exposure 


Life (sheets). Amount 
(rrU/m 2 ) 






0.05 


0.10 


0.20 


Example 2 

Comparative Example 2 


poryurethane resin (90) 
B-1 


50,000 
50,000 


60.000 
20,000 


60.000 
40,000 



TABLE 3 



50 




Binder 


Fogging Property. Exposure Amount 
(mJ/rrf) 








0.10 


0.20 


0.30 




Example 2 


polyurethane resin (90) 


no problem 


no problem 


no problem 


SS 


Comparative Example 2 


B-1 


no problem 


fogged 


fogged 



[0212] As is apparent from Tables 1 to 3. the lithographic printing original plates according to the present invention 
exhibit excellent press life particularly with a tow exposure energy white maintaining the same photosensitivity as in con- 
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ventional techniques. Also, the lithographic printing original plates according to the present Invention are completely 
free of togging even in the exposure conditions where a satisfactory press life can be obtained. 

EXAMPLE a AND COMPARATIVE EXAMPLE 3 

5 

[0213] Photosensitive lithographic printing original plates were obtained in the same manner as in the Examples and 
Comparative Examples above except for changing the photosensitive composition to the following composition. The 
printing original plates obtained were exposed by laser scanning in the same manner as above to obtain printing plates 
having formed thereon a 50% halftone image to obtain a printing plate. The printing plates were subjected to printing 
io and the fluctuation of the halftone image was evaluated in the same manner. The results are shown in Table 4. 

Fluctuation of halftone imaoe: 

[021 4] The image density of printed matter was measured on the 100th and 1 0,000th sheets by a Macbeth densfto- 
is meter. In the Table, the halftone image En percentage of the 100th and 10,000th sheets are shown. 

Composition (El of Photosensitive Laver 

[0215] 





Pentaerythritol tetraacrytate 


2.0 g 


25 


Binder shown in Table 4 


2.0 g 




Dye-1 


0.1 g 




S-1 


0.2 g 




Fluorine-based nonionfc surface active agent 


0.03 g 


30 


Copper p+rthaiocyanine pigment (organic polymer dispersion) . 


0.1 g 




Methyl ethyl ketone 


20.0 g 




Propylene glycol monom ethyl ether acetate 


20.0 g 


35 


Dry coated weight 


1.5 gym 2 



40 

TABLE 4 





Binder 


Fluctuation in Halftone Image (100th 
sheet -> 10,000th sheet), Exposure 
Amount (rrU/m 2 ) 






0,10 


0.20 


0.30 


Example 3 

Comparative Example 3 


polyurethane resin (92) 
B-1 


50%r-*47% 
5O%^30% 


50%-*48% 
50%-»40% 


50%-*49% 
50%-*45% 



so 

[021 6] As is apparent from Table 4, the lithographic printing original plate according to the present invention provides 
a printing plate reduced in the fluctuation of the halftone image under the exposure conditions over a wide range. 

EXAMPLES 4 TO g A ND COMPARATIVE EXAMPLE 4 

55 

[0217] Photosensitive lithographic printing original plates were obtained in the same manner as in the Examples and 
Comparative Examples above except for changing the photosensitive composition to the following composition. From 
the printing original plates obtained, printing plates were obtained in the same manner as above by a laser scan expo- 
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sure with an exposure amount of 0.15 mJ/cm 2 . Pie printing plates were subjected to printing in the same manner and 
evaluated on the press life. The results are shown in Table 5. 

Composition (C\ cA Photosensitive Laver 

[0218] 



10 


Pentaerythritol tetraacrylate 


2.5 g 




Binder shown in Table 5 


3.0 g 




Dye-1 


0.1 g 


15 


S-1 


0.1 g 




Fluorine-based nontonic surface active agent 


0.03 g 




Copper phthatocyanine pigment (organic polymer dispersion) 


0.1 g 




Methyl ethyl ketone 


20.0 g 


20 


Propylene glycol monom ethyl ether acetate 


20.0 g 




Dry coated weight 


1.5 g/m 2 



25 



TABLES 





Binder 


Press Life (sheets) 


Example 4 


polyurethane resin (91) 


90.000 


Example 5 


polyurethane resm (96) 


80.000 


Example 6 


polyurethane resin (100) 


100.000 


Comparative Example 4 


&-1 


30,000 



EXAMPLES 7 TO 9 

to [021 9) Photosensitive lithographic printing original plates were obtained in the same manner as in the Examples and 
Comparative Examples above except for changing the photosensitive composition to the following composition. From 
the printing original plates obtained, printing plates were obtained in the same manner as above by a laser scan expo- 
sure with an exposure amount of 0.15 mJ/cm 2 . The printing plates were subjected to printing in the same manner and 
evaluated on the press life. The results are shown in Table 6. 

45 

Composition (D) of Photosensitive Layer 
[02201 



50 





Pentaerythritol tetraacrylate 


1.5 g 




Binder shown in Table 6 


2.0 g 


ss 


Sensitizing dye shown in Table 6 


0.1 g 




Photopolymerization initiator shown Table 6 


0.1 g 
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(continued) 



Ffuorine-based nonionic surf 


ace active agent 


0.03 g 


Copper phthalocyanine pigment (organic polymer dispersion) 


0.1 g 


Methyl ethyl ketone 




20.0 g 


Propylene glycol rnonomethyl ether acetate 


20.0 g 


Dry coated weight 




1.5 g/m 2 



70 



TABLE 6 





Binder 


Sensitizing Dye 


Prxrtopolyrnerization Ini- 
tiator 


Press Life (sheets) 


Example 7 


poiyur ethane (98) 


Dye-1 


S-1 


95.000 


Example 8 


PoJyurethane (38) 


Dye-2 


S-1 


90,000 


Example 9 


polyurethane (98) 


Dye-2 


S-2 


95,000 



EXAMPLE 10 

25 [0221] Photosensitive lithographic printing original plate was obtained in the same manner as in the Examples and 
Comparative Examples above except for changing the photosensitive composition to the following cort^xjsition. The 
printing original plate obtained was forcedly aged and then printing plates were obtained therefrom in the same manner 
as above by a laser scan exposure with an exposure amount of 0.15 mj/cm 2 . The printing plates were subjected to 
printing in the same manner and evaluated on the press life. The results are shown in Table 7. 

30 

Composition (A) of Photpsgnative Layer 

[0222] 





Perrtaerythritol tetraacryfate 


1.5g 




Binder shown in Table 7 


2.0 g 


40 


Dye-1 


0.1 g 




S-1 


0.2 g 




Fluorine-based nonionic surface active agent 


0.03 g 


45 


Copper phthalocyarrine pigment (organic polymer dispersion) 


0.1 g 


Methyl ethyl ketone 


20.0 g 




Propylene glycol rnonomethyl ether acetate 


20.0 g 




Dry coated weight 


1.5 g/m 2 
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TA8LE7 







Clear Part Slop Number/Press Life 




Binder 


No Forced Aging 


60*C. 3 Days 


45*0. Humidity of 75%. 3 
Days 


Example 10 


pofyurethane (90) 


50.000/95.000 


50,000/95,000 


50,000/95,000 



EXAMPLES 11 TO 85 

[0223] Photosensitive lithographic printing original plates were obtained in the same manner as above except for 
changing the photosensitive composition to the following composition. 

is 

Composition (E) of Photosensitive Layer 
[0224] 



Monomer 


shown in Table 8 


Binder 


shown in Table 8 


Dye-1 


shown in Table 8 


S-1 


shown in Table 8 


Co-initiator I- 19 


shown in Table 8 


Fluorine-based nonionic surface active agent 


0.03 g 


Copper phthalocyanine pigment (organic polymer dispersion) 


0.1 g 


Methyl ethyl ketone 


20 Og 


Propylene glycol monom ethyl ether acetate 


20.0 g 


Dry coated weight 


LSg/m 2 



[0225] The thus-obtained photopofymerizabie lithographic printing original plates were exposed by laser scanning of 
0.15 mJ/cm 2 using an SHQ-YAQ laser (532 nm) in a plate setter, Plate Jet 4 manufactured by CSI and then treated in 
to the same manner as in Example 2 to obtain printing plates. 

[0226] The printing plates obtained were subjected to printing in the same manner and evaluated on the press life. 
[0227] Also, the tackiness of the photosensitive layer was evaluated and graded or the like. 

Tackiness of Photosensitive laver: 

46 

[0228] A roller of 5 kg/cm 2 was traveled at a temperature of 40*C and a speed of 2 rnAnki on the photosensitive layer 
with no protective layer and the extent of transfer of the photosensitive layer to the roller was visually evaluated. 

{§): Scarcely transferred. 

so Q : Slightly transferred. 

a: Somewhat heavily transferred. 

X: Heavily transferred. - 

[0229] The results obtained are shown in Table 8. 
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EXAMPLES 26 AND 27 

[0230] A 0.30 mm-thick aluminum sheet was subjected to graining of the surface thereof using a nylon blush and a 
water suspension of 400-mesh pumice stones and then thoroughly washed with water. Thereafter, the sheet was 

s etched by dipping it in a 10 wt% aqueous sodium hydroxide solution at 70°C tor 60 seconds, washed with f towing water, 
neutralization-washed with a 20 wt% aqueous nitric acid solution and further washed with water. The resulting sheet 
was subjected to electrolysis surface roughening treatment using a sinewaveform alternating current under concfticns 
of va = 12.7 Vin a 1 wt% aqueous nitric acid solution with an anode time electricfty quantity of 160 codomb/drn 2 . At 
this time, the surface roughness was measured and found to be 0.6 (Ra indication). Subsequently, the sheet was 

70 desmutted by dqpping it in a 30 wt% aqueous sulfuric acid solution at 55*C for 2 minutes and then subjected to anodic 
oxidation in a 20wr% aqueous sulfuric add solution at a current density of 2 AAJm 2 for 2 minutes to give an anodic cockle 
film having a thickness of 2.7 g/m 2 . 

[0231] Then, a liquid composition (sol solution) was prepared by a SG process through the following procedure. 
is [Sol Solution] 
[0232] 



20 



25 



Methanol 


130 g 


Water 


20 g 


85 wt% Phosphoric acid 


16 g 


Tetraethaxysitane 


50g 


3-Methacryloxypropyl trimethaxysflaxane (3-MPTMS) 


see Table 9 



30 [0233] These components were mixed and stirred. After about 5 minutes, heat was generated and the mixed solution 
was reacted for 60 minutes. Then, the contents were transferred to a separate vessel and thereto 3.000 parts by weight 
of methanol was added to obtain a sol solution. 

[0234] The solution obtained was diluted with methanol/ethylene glycol (=9fl by weight), boiler coated on substrate 
to have an Si amount of 3 mg/rn 2 , and then dried at 100*C for 1 minute. 
3S [0235] On the thus-treated substrate, a photosensitive composition having the composition E for the photosensitive 
layer was coated to have a dry coated amount of 1.4 g/m 2 and then dried at 80*C for 2 minutes to form a photosensitive 
layer. 

[0236] On the thus-formed photosensitive layer, a 3 wt% aqueous solution of polyvinyl alcohol (saponification: 86.5- 
89 moi%, polymerization degree: 1 ,000) was coated to have a dry coated weight of 2 g/m 2 and dried at 1 00*C for 2 mirt- 
40 utes. 

[0237] Subsequently, the resulting substrate was exposed by laser scanning of 0.1 5 mJ/cm 2 to obtain a printing plate 
and the printing plate obtained was subjected to printing and evaluated on the press life. The results are shown in Table 

9. 

45 
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EXAMPLE 29 AND COMP ARATIVE EXAMPLE 5 

[0238] Photosensitive lithographic printing original plates were obtained in the same manner as in the Examples and 
Comparative Examples above except for changing the photosensitive composition to the following composition. From 
5 the printing original plate obtained, printing plates were obtained in the same manner as above by a laser scan expo- 
sure with an exposure amount of 0.1S mJ/cm 2 . The printing plates were subjected to printing in the same manner and 
evaluated on the press fife. The results are shown in Table 1 0. 

Composition fF) of Photosensitive Layer 

10 

[0239] 





Pentaerythritol tetraacrytate 


2.Sg, 




Binder shown in Table 10 


3.0 g 




Dye-2 


0.1 g 


so 


S-2 


0.1 g 




Fluorine-based nonionic surface active agent 


0.03 g 




Copper phthalocvantne pigment (organic polymer dispersion) 


0.1 g 




Methyl ethyl ketone 


20:0 g 


25 


Propylene glycol monomethyl ether acetate 


20.0 g 




Dry coated weight 


LSg/hT 2 



30 



TABLE 10 





Binder 


Press Life (sheets) 


Example 29 

Comparative Example 5 


polyurethane resin (12) 
B-2 


50.000 
30,000 



40 EXAMPLE 30 AND COMPARATIVE EXAMPLE 6 

[0240] Photosensitive fithographic printing original plates were obtained in the same manner as in the Examples and 
Comparative Examples above except for changing the photosensitive composition to the following composition. The 
printing original plate obtained was forcedly aged and then printing plates were obtained therefrom in the same manner 
45 as above by a laser scan exposure with an exposure amount of 0.15 rnJ/crn 2 . The printing plates were subjected to 
printing in the same manner and evaluated on the press life. The results are shown in Table 1 1 . 

Composition iQ) of Photosensitive Layer 

so [0241] 



Pentaerythritol tetraacrytate 


1.5g 


Binder shown in Table 1 1 


20 g 


Dye-1 


0.1 g 
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(continued) 






S-1 - 


0.2 g 




111-10 


0.2 g 


5 


Fluorine-based n anionic surface active agent 


0.03 g 




Copper phthalocyanine pigment (organic polymer dispersion) 


0.1 g 




Methyl ethyl ketone 


20.0 g 


10 


Propylene glycol rranorrtethyf ether acetate 


20.0 g 




Dry coated weight 


1.5 g/m 2 


ts 


TABLE 11 









Clear Step Number/Press Life 




Binder 


No Forced Aging 


60°C. 3 Days 


45°C. Humicfityof75%, 
3 Days 


Example 30 

Comparative Example 6 


poiyurethane resin (12) 
B-2 


55,000/55.000 
55,000/40,000 


55,000755,000 
55.000/35,000 


55,000/55,000 
40.000/25,000 



EXAMPLES 31 TO 33 AND COMPARATIVE EXAMPLE 7 

[0242] Photosensitive lithographic printing original plates were obtained in the same manner as in the Examples and 
Comparative Examples above except for changing the photosensitive composition to the following composition. From 
30 the printing original plate obtained, printing plates were obtained therefrom in the same manner as above by a laser 
scan exposure with an exposure amount of 0.15 mj/cm 2 . The printing plates were subjected to printing in the same 
manner and evaluated on the press life. The results are shown in Table 12. 

Composition (Kn of Photosensitive Layer 

35 

[024J] 



40 


IMHA 


2.5 g 




Binder shown in Table 12 


3.0 g 




Dye-2 


0.1 g 


43 


S-2 


0.1 g 




1-1 


0.2 g 




Fluorine-based nonionic surface active agent 


0.03 g 




Copper phthaJocyanine pigment (organic polymer dispersion) 


0.1 g 


SO 


Methyl ethyl ketone 


20.0 g 




Propylene glycol monom ethyl ether acetate 


20.0 g 




Dry coated weight 


1.5 g/m 2 
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TABLE 12 





Binder 


Press Life (sheets) 


Example 31 


potyurethane resin (12) 


60.000 


Example 32 


poJyurethane resin (107) 


70,000 


Example 33 


potyurethane resin (85) 


60.000 


Comparative Example 7 


B-2 


35,000 



[0244] The compounds used in the Examples and Comparative Examples above are shown below. In Comparative 
Binder Resins B-1, B-2 and B-3, the Mw was a weight average molecular weight determined in the same manner as 
is described in the foregoing and the add value Is a carboxy content. 



25 



40 



43 
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(S-2) 



Acid value 1.97meq/g 
Mw 42.000 
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O 



° ° °r~ 

° LMHA O 

( Shiu-Nakaaura Kagakc K.K.) 

o o 
° o 

UA-101H 

(Kyoeisha Chemical Co., Ltd.) 

•3) 

°> O V N Y° O r I 

° O o 

U-6HA 

CH 3 " CH 3 (Shin-Nakamura Kagaku K.K.) 

j '80 \ 2 Y 7 20 

C-O C=0 (8-2) 

OCH 2 CH=CH 2 oh 
Acid value 1.84meq/g 
Mw 40.000 




CH 3 CH 3 
-fCH 2 -C-^ £~CH 2 -C ) ^ ( CHz-CH^- 

9=o c=o ' c=o 

• i j 

OCH 2 CH — -CH 2 OH N— CH(CH3) 2 

H 

Acid value I.89meQ/ff 
M\v 136.000 



(B-3) 



166 



Page: 166 



EP 0 949 540 A1 



■*4) 



O o 0 3 



(M-1) 



is *5) 



so 



CH 3 OH 
CHz^sroCOCHjCHC^ V 

O \ 



CH3 

CHz^cCOCHjCHCHj 
O OH 




(M-2) 



OH CH 3 
I I 
CH 2 CHCH20CC =CH a 

O 

CH3 
I 

CH 2j CHCH 2 OCC =CH 2 
OH o 



30 [0245] The scan exposure-type lithographic printing original plate of the present invention can provide a printing plate 
favored with a sufficiently long press life even by high-speed scanning exposure (with low exposure amount) and can 
reduce the fluctuation in the printing performance of the printing plate depending on the exposure condition. 
[0246] WhSe the invention has been described in detail and with reference to specific embodiments thereof, it will be 
apparent to one skilled in the art that various changes and modifications can be made therein without departing from 

35 the spirit and scope thereof. 



Claims 



1 . A method for producing a Gthographtc printing plate, comprising performing the plate* making by scan exposing a 
4° lithographic printing original plate comprising a hydrophilic support having thereon a photosensitive layer contain- 
ing i) at least one polyureihane resin binder, ii) at least one compound having an addition porymerizable ethyl ent- 
caJly unsaturated bond, and iii) at least one photopolymerization initiation system. 

2. The method for producing a lithographic printing plate as claimed in daim 1 . wherein the potyurethane resin con- 
46 tains a carboxyl group in an amount of 0.4 meq/g or more. 

3. The method for producing a lithographic printing plate as claimed in daim 1 or 2, wherein the polyurethane resin 
has a structure derived from a polyether cfioi compound, a polyester cfiol compound or a polycarbonate diol com- 
pound. 

so 

4. A lithographic printing original plate for laser scan exposure, comprising a hydrophiPc support having thereon a 
photosensitive layer containing i) at least one polyurethane resin binder containing a carboxyl group in an amount 
of 0.4 meq/g or more, ii) at least one compound having an addition potymertzabte ethylenically unsaturated bond, 
and Hi) at least one photopolymerization initiation system, and having a protective layer containing a water-soluble 

55 oxygen cutting substance on said photosensitive layer. 

5. A lithographic printing original plate for laser scan exposure, comprising a hydrophilic support having thereon a 
photosensitive layer containing i) at least one polyurethane resin binder containing a carboxyl group in an amount 
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of 0.4 meq/g, ii) at least one compound having an addition potymerizabie ethylenfcally unsaturated bond, and Hi) at 
least one photopolym erization initiation system containing at least one trtanocene compound. 

6. A pnotopoiymerlzable composition comprising i) at least one potyuxetharte resin binder having a structural unit 
5 derived from a polyetner did compound, a polyester dio) compound or a polycarbonate, ii) at least one compound 

having an addition potymerizabie ethyl erricaily unsaturated bond, and ii) at least one photopolym ertzabon Initiation 
system containing at least one titanocene compound. 

7. A photopolymerizable composition comprising i) at least one poiyurethans resin binder having a structural unit 
to derived from a polyetner dlol compound, a polyester dio! compound or a polycarbonate, ii) at least one compound 

having an addition porymerlzable ethyl enically unsaturated bond and at least one urethane structure, and iif) at 
least one pbotopolymerization Initiation system. 



so 



30 



35 



SO 



158 



Page: 168 



EP 0 949 540 A1 



J) 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 99 10 6186 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
• of rstovarrt passages 



CLASSIFICATION OF TH6 
APPUCATW QBLCL8) 



GB 2 020 297 A (MINNESOTA MINING & MFG) 
14 November 1979 

* page 1, line 20 - line 25 * 

* page 1, line 43 - line 57 * 

* page 11, line 52 - line 55 * 

* claim I * 

US 5 204 222 A (GERSD0RF JOACHIM ET AL) 
20 April 1993 

* column 7, line 20 - line 49 • 

* claim 1 * 

US 4 590 297 A (RIED1KER MARTIN ET AL) 
20 May 1986 

* column 7, line 19 - line 40 * 

* column 9, line 45 - line 46 * 

* column 10, line 54 - line 56 * 

EP 0 602 292 A (GRACE W R & CO) 
22 June 1994 

* claim 14 * 

* the whole document * 

EP 0 372 361 A (HOECHST AG) 13 June 1990 

* page 5, line 33 - line 37 * 

* claim 1 * 

US 5 341 799 A (FIF1ELD CHARLES C ET AL) 
30 August 1994 

* column 3, line 14 - line 18 * 

* claims 19,22 * 



Th» present search report has be«n drawn up for aU ctaim* 



1-4 

6.7 



4,7 

1- 3,5-7 
1 

2- 7 
7 

1-6 



7 

1-6 



7 

1-6 



G03F7/035 



TECHNICAL RELDS 

ftRLCLO) 



G03F 

C08F 



THE HAGUE 



16 June 1999 



Martins Lopes, L 



CATEGORY OF CITED DOCUMENTS 



underlying 
■narLaiAf 



Y : pwOouUrty Movant V conttnvd wmi anotfwr 
dOCURWftf <f (h* MM cstogwy 

A:U " * 

O 
P: 



T:th» 

tft*rln* MhQdal* 
D : aoaimant dead In th» sppBetSon 
I: doamvntdtod for atnar ruaorw 



ft : miffiter of the sam* patemhwily. corresponding 



169 



Page: 169 



EP 0949 540 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 10 6186 



Thie annex lists th« patent family mcmbtrsrslating to tw patent documents dted in the abovs-rnentloned European search report 
The members ere as contained En the European Patent Office GDP fle on 

The European Patent Office te In no way Bab*e lor these parUctilarc^iJch are merely given ferine purpose of Information. 

16-06-1999 



Patent document 




Publication 




Patent lamuy 


Publication 


etna in searcn repon 




date 




memoof(s) 


data 


GB 2020297 


A 


14-11-1979 


AU 


524592 B 


23-09-1982 








AU 


4650379 A 


08-11-1979 








BR 


7902646 A 


27-11-1979 








CA 


1122999 A 


04-Q5-1982 








DE 


2917483 A 


1S-U-1979 








FR 


2425094 A 


30-11-1979 








GB 


2104086 A, 8 


02-03-1983 








HK 


34685 A* 


10-05-1985 








OP 


54144497 A 


10-11-1979 








SE 


444991 8 


20-05-1986 








SE 


7903709 A 


02-11-1979 


US 5204272 


A 


20-04-1993 


DE 


3824146 A 


22-02-1990 








EP 


0351628 A 


24-01-1990 








JP 


2073355 A 


13-03-1990 


US 4590287 


A 


20-05-1086 


AT 


38232 T 


15-11-1988 








All 


563212 B 


02-07-1987 








AU 


2445484 A 


15-08-1984 








BR 


8400594 A 


18-09-1984 








CA 


1332611 A 


13- 10-1994 








DE 


3474828 A 


01-12-1988 








EP 


0122223 A 


17-10-1984 








HK 


24791 A 


12-04-1991 








JP 


1761331 C 


20-05-1993 








JP 


4047680 B 


04-08-1992 








JP 


59152396 A 


31-08-1984 








US 


4910121 A 


20-03-1990 








US 


4962012 A 


09-10-1990 








ZA 


8400995 A 


31-10-1984 


EP 0602292 


A 


22-06-1994 


US 


5290663 A 


01-03-1994 








AT 


155258 T 


15-07-1997 








DE 


69220804 0 


14-08-1997 








DE 


69220804 T 


27-11-1994 


EP 0372361 


A 


13-06-1990 


DE 


3841025 A 


07-06-1990 








CA 


2004227 A 


06-06-1990 








DE 


58909471 D 


23-11-1995 








JP 


2223952 A 


06-09-1990 








JP 


2755743 B 


25-05-1998 








US 


5053317 A 


01-10-1991 


US 5341799 


A 


30-08-1994 


NONE 









8 For more details about this annex :see Official Journal of the European Patent Oflfee. No. 12/B2 



170 



Page: 170 



